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if you have a gas regulation problem, bring it to RELIANCE... 
from high pressures to low pressures regardless of differentials 
and volumetric requirements ... RELIANCE Regulators 
provide constant balance through precision gas regulation. 
The Gas Industry derives many advantages of standardization. 
[he interchangeability of RELIANCE Regulator, Valve and 
Filter equipment resulting from standardization means a smaller 
and more flexible inventory of parts to meet varying 

load demands and applications. Bulletins are available on 


For longer life, superior performance, greater! types of RELIANCE REGULATORS 


dependability, lower maintenance and economy... 
you can rely on RELIANCE REGULATORS 


AMERICAN RELIANCE 


) @ oe we Op : Me 626 BS Le, B® @ REGULATOR DIVISION 


ALHAMBRA, CALIFORNIA 





INCORPORATED (ESTABLISHED 1836) 





chemical pumping... 
OLIN MATHIESON CHEMICAL CORP., 
Baltimore, Maryland. Kralastic replaces 
3,000 ft. of rubber-lined steel for pip- 
ing 296 ammonium sulphate—installed 


1953. 


oil-flow lines ...THE OHIO OlL CO., Robin- 
son, Illinois. Kralastic pipe replaces 12,000 ft. 
of steel pipe—installed February 1954. 


salt-water disposal... NATIONAL COOPERATIVE REFIN- 
ING ASSOCIATION, Wichita, Kansas. 50,000 ft. of Kralastic 
pipe for salt-water disposal and oil-flow lines—since 1951. 











But WHY Kralastic for severe corrosive conditions? Kralastic hard, tough, and resistant to most chemicals. It 
also gives Kralastic extremely high impact strength—even 


BECAUSE Kralastic pipe can’t rust or rot—is free from at Arctic temperatures. The butadiene type rubber used is 


sctrolytic action—highly resistant to most ; :; 
electrolytic easy se oil and chemical resistant. 





chemicals, to scaling and paraffin build-up— 


Kralastic pipe can be quickly and easily solvent welded by 
unskilled workers. Or it can be threaded for use with 
threaded fittings. Because Kralastic® is unusually light 


impervious to water and soil elements. And it 
never needs coating, lining, or anode protection. 
In addition, the extremely smooth internal walls | , | | 
minimize back pressure. weight (about 1/7th the weight of iron pipe) you need no 
heavy handling equipment—no costly bedding. 


A unique combination of plastic and elastomeric materials, For more about this amazingly tough and durable plastic 


Kralastic offers superior physical properties that no other pipe material and the advantages it offers you, write to us 
pipe material can match. The resin-rubber blend makes on your company letterhead, today. 


~S Naugatuck Chemical 


Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte « Chicago « Los Angeles « Memphis « New York « Philadelphia «e IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
bber Chemicals » Synthetic Rubber Plastics « Agricultural Chemicals « Reclaimed Rubber + Latices « Cable Address: Rubexport, N. Y. 
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IN THIS ISSUE... 


rv : Gas came through the A-bomb test with flying 
. colors, as did its fellow-fuel, LPG. With power 
~ poles snapping like matchsticks, gas meters 
. tanks, and other equipment stood up well (see 

. . « Electric appliance many. 

facturers are working overtime to wipe out 

gas’ advantages in speed, flexibility, and econ. 
omy. Reports of “’spies’’ appear on pages 50, 
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GED ermal Think 


“S$” stands for “sales” 


HE AGA has a new managing director, and as with any change of 

administration, the natural question that pops into mind is, “What 
will this mean to the industry?” It may mean little, of course, because 
this was no “throw the rascals out” affair; the orderly, efficient, and eftec- 
tive administration of Carl Wolf was terminated by ill health, and the 
succession of C. S. Stackpole to the head man’s chair is merely the substi- 
tution of one capable man for another. Were Carl Wolf able, there is no 
doubt that he would have retained his post for as long as he might 
want it. 

But why Chet Stackpole? 

Carl Wolf was a utility company ( Atlanta Gas Light Co.) president 
when he was picked to succeed Maj. Alexander Forward just 10 years 
ago. Major Forward was a newspaperman and public servant, having 
been among other things a member of the Virginia State Corporation 
Commission, when he was tagged for the job in 1923. True, Carl Wolf 
came to the AGA as a strongly promotion- and advertising-minded utili- 
ties executive, and the record of development of such programs as PAR 
through the past decade speaks for itself. But he did not come to the 
association as a salesman, as such; he came as an executive. 

Chester Stackpole, on the other hand, has spent virtually all his 
adult life in selling. From the time he joined Stone & Webster in 1922 
through his years with Baltimore Gas & Electric to his career with 
various appliance manufacturers, he has always been cast in the role of a 
salesman. Never a utilities president, he was nevertheless manager of 
merchandisiny, sales promotion, and domestic gas and electricity sales 
for Baltimore Gas. He held sales vice presidencies in two of the appli- 
ance manufacturing companies with whom he was associated in later 
years. 
At this point we suddenly find ourselves wondering which is cause 
and which is, or will be, effect. Did the AGA board of directors pur- 
posely hire a salesman because a sales job is needed? Or is it coincidental; 
and since a salesman is in the driver's seat, will new emphasis be placed 
upon sales? Which, in other words, came first? 

And is it only coincidental that Chet Stackpole has served both utili- 


ties and manufacturers? 

The post is, of course, primarily administrative. Basic policy is made 
by the membership through its elected officials. But the direction in 
which this policy is carried out is the responsibility of the administrator; 
his knowledge, bent, and convictions cannot help but play their part in 
shaping the course of future progress in the association. 

Regardless of whether the choice was based upon any such consider- 
ations, the new managing director has our heartiest congratulations, if 
not our complete and unalloyed envy. 

The industry is still in many ways a patchwork of pieces. Producer, 
pipeliner, utility, and appliance manufacturer have still not resolved 
many of their basic differences. This disunity is certainly evidenced in 
the sales lag. At the moment, appliance sales are in an ascension; but 
general business activity, which is continuing to rise, is no doubt a fac- 
cor—particularly in the new housing field. The rate of appliance sales 
still falls short of the gains on general gas usage. GID progresses, but 
at no breathtaking pace; and it was late getting off the ground. The 
electric industry, bigger and more unified, is nipping at all the domestic 
loads—even water heating and heating, which shouldn't be vulnerable, 
but are, according to current reports (see pages 50-52 in this issue ). 

Chester Stackpole is faced with many challenges. May he face them 
with the optimism and fervor of a true salesman. And may it not be 
mere coincidence that S, which stands for sales, also stands for Stackpole. 


WILLIAM W. CLARK 
Editorial Director 


Jenkins Publication 
198 S. Alvarado St. Los 


Tel. DUnkirk 7.4337 





eel 
© Executive 


PRESIDENT AND PUBLISHER 
Jay Jenkins 
EDITOR-MANAGER 
Frank Chapman 
ADVERTISING MANAGER 
Gilbert Bowman 
CIRCULATION MANAGER 
Bert Hill 


® Editorial 


EDITORIAL DIRECTOR 
William W. Clark 


MANAGING EDITOR 
J. Fred Ebdon 


FIELD EDITOR 
Harold C. Hood 


TECHNICAL EDITOR 
Guy Corfield 


ASSISTANT EDITOR 
Barbara Hall 


EDITORIAL ASSISTANT 
Trudy Springer 


ART DIRECTOR 
Raymond A. Grote 


© Advertising Offices 


NEW YORK (17) 
Peter Wile, 
District Manager E 
Room 305, 527 Lexington Ave. 
Plaza 43-1838 : 


CLEVELAND (3) 


Frank J. Enright, 
District Manager 
Richard L. De Muesy, 
Assistant District Manager 
4500 Euclid Ave. 
Henderson 1-1012 


CHICAGO (1) 


William O. Dannhausen, 
District Manager 

333 North Michigan Ave. 

FRanklin 2-4615 


TULSA 


Craig Espy, 

District Manager 
2441 E. 25th Place 
P.O. Box 4055 
7-9807 


LOS ANGELES (57) 


Joseph R. Geryk 
198 S. Alvarado St. 
DUnkirk 7-4337 


GAS—June, 1958 





F| Paso Natural Gas Company makes sure 


This great natural gas transmitter establishes conclusively the value 
of what it sells .. . with C-H Calorimeters. 


On the basis of known performance 
the El Paso Natural Gas Company 
rates as one of the great and pro- 
gressive natural gas transmitters... 
acutely sensible of its public respon- 
sibility. 5700 miles of pipeline serve 
12 million people in 4 states with a 
daily capacity of more than one 
billion cubic feet. This vast and far- 
flung enterprise is based on one 
simple fact... the earning of an 
adequate return on gas passing 
through its lines. Since a fair return 


must be in proportion to the heati 
value of the gas, NOT to “count 
B.t.u.'s accurately is to be inconsist 
ent toward both rates and profits 
And the El Paso Natural Ga 
Company which does not take it 
public responsibility lightly, does 
use Cutler-Hammer Calorimeters a 
key points in its system. For the 
Cutler-Hammer Calorimeter is the 
only instrument that does so ‘‘count” 
B.t.u.'s accurately, conclusively, de- 
pendably, and unceasingly. 


Municipal Utilities and Industrials served 
by Natural Gas Lines use Cutler-Hammer 
Calorimeters to check, and Cutler-Hammer 
Gas Mixing Equipment to stabilize the heat- 
ing value of gas distributed. 


Because the markets and the franchises of municipal 
utilities depend on delivering to the consumer a 
stable, dependable product, these utilities use both 
Cutler-Hammer Calorimeters and Gas Mixing Equip- 
ment. Cutler-Hammer Calorimixers for high pressure or 
low pressure gas, and Jet-type mixing equipment auto- 
matically bring and hold the mixed gas to a stable, 
unvarying figure by a process involving B.t.u. measur- 
ing and flow control. Both metering and mixing equip- 
ment are available for any type of plant and any volume 
of flow. CUTLER-HAMMER, Inc., 1468 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 
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Time is running out on amendatory bills 


The word from Washington is that chances for passage this session of the Harri Hi 
Fulbright, or any other bills to amend the Natural Gas Act are slimming down 10 rs inshaw, 
point. However, Sen. Lyndon Johnson, Democratic leader from Texas, says that whe vanishig 
reported out by the Commerce Committee it will be put on the legislative calendar oe te 5 
keep it before the Senate “until a vote is taken.” But his prediction that the bill woulda 
for a vote in the early part of June did not jibe with the experience of the House com 
where hearings are still going on in mid-May, nearly two months after they started —_ 


A compromise will be necessary 

Also, there is every indication that the progress of the bills will grind to a halt on dead 
center unless a compromise is reached on favored nation and escalator clauses. The testi 
of eastern utility men, particularly LeBouef of ConEd and French Robinson of Consolidated 
Natural Gas Co. (see May GAS, pages 11-12), seemed to establish that fact very Clearly. And 
the House Commerce Committee took what Chairman Priest termed “an informal consensus , 
and came up with a 17-4 vote in favor of FPC control of these two types of clauses. 


Are favored nations clauses becoming “absurdities”? 

A case recently heard before FPC has limned the issues bearing on the favored nation claug 
problem. A single contract for a modest amount of gas at a greatly increased price is threg. 
ening to bring about almost a doubling in the field price paid by Transcontinental. At the fy 
end of the line, utilities who purchase from Transco are complaining bitterly. And the Nee 
York PSC, urging FPC to “call a halt to the inequities and absurdities which must inevitably 
flow from favored nations clauses,’ avers that Transco “cannot purchase additional supplies in 
Texas because of the triggering that would result from two-party favored nations clauses,” 


Relocation reimbursement expected in President’s highway bill 


The bill for superhighways, $1048, which if approved at all is expected to go through this 
session, has been reported out of the Senate Public Works Committee. The committee recom 
mended reimbursement for utilities for a portion of relocation costs, a multimillion-dollar item 
No House action has been taken as yet, but the bill is due to come up before the parallel com 
mittee there in June, and presumably will be reported out before the end of the month. As 
offered, the bill is actually not the same as the one proposed by the President; it's a substitu 
written by Senator Gore of Tennessee. Reimbursement would be limited to 25°% of the depre 
ciated cost of relocated facilities. 


Pacific Northwest is “ready to go” 

Fish Northwest Constructors Inc., which is designing and building the big line for Pacitk 
Northwest Pipeline Corp., was poised to kick off clearing and grading of right-of-way late is 
May. Awards were made to River Construction, R. H. Fulton, Associated Pipeline Contracton, 
A. J. Curtis, B & M Construction, and Midwestern Constructors for the first eight sections, cor 
ering 387 miles of 26-in. and 268 miles of 22-in. pipe between Ignacio, Colo., and Burley, 
Idaho. Surveying and purchasing of rights of way had already begun when the announcemem 
was made. 


California companies signed for more San Juan gas 


El Paso Natural has agreed to deliver 450 MMcf per day at the California border, with Pacit 
Gas & Electric Co. taking half and the so-called “Southern companies” the other half. Th 
delivery point would be Topock, where PG&E now accepts deliveries; thus PG&E could loo 
its present line, but SoCounties and SoCal would be obliged to build a completely new line— 
which in their case is advantageous. This new proposal ties in with the Westcoast proposal t 
deliver gas from Canada to the Northwest, but not in exactly the manner previously envisioned 
the take-off from the Pacific Northwest line at Mountain Home, Idaho. to the California borde 
at Reno is out. At least, that’s what they say (see page 155). 


Appliance business continues on uptrend 

All domestic gas appliances are continuing to score gains in shipments. Water heaters & 
joyed their greatest first quarter in history. War n air furnaces were 50% ahead of their 19% 
performance; ranges have been showing a more modest increase (see page 70) . . . Institute 
Boiler & Radiator Manufacturers say first-quarter sales of boilers for househeating were 43.6% 
ahead of 1954. 
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Should private radio facilities 





and maintenance be independent? 


Communications Commission 
radio licensees in the safety and special 
radio services classifications are now 
involved in a controversy Over whether 
it is better to Own, Operate and main- 
tain a private mobile radio system, oF 
to have a contractor own and maintain 
the system for operation by the private 
licensee. The debate contains the most 
static when a common carrier seeks to 
provide radio service on a frequency 
controlled and operated by a private 
user such as a utility. 

The wide use of two-way mobile 
radio is confirmed by the fact that more 
than 20,000 licensees operated over 
434.000 transmitters in the Industrial, 
Land Transportation, and Public Safety 


Radio Services alone during 1954. 


“hy companies and other Federal 


Gas company managements will be 
presented the opportunity to enter radio 
lease-maintenance arrangements with 
contractors like the Bell System, Motor- 
ola, Radio Corp. of America, and Gen- 
eral Electric, so a review of this subject 


will be helpful. 


For self sufficiency of 
private radio licensees 


In 1954 the communications com- 
mittee of the operating section of the 
American Gas Association passed a 
resolution opposing lease-maintenance 
arrangements for radio communications 
provided by common carriefs on private 
frequencies. The relevant parts of that 
resolution are: 


“WHEREAS, the gas industry has in- 
vested millions of dollars in the develop- 
ment of radio communications systems to 
perform vital functions in the discovery, 
production, and transportation and distri- 





ago menly commentary on national 
v nts by an expert in 
the field of utility law. 
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bution of gas and, therefore, now has a 
vastly important stake in private radio 


communications: 


“WHEREAS, it now appears that the 
common carriers are actively engaged in 
a studied plan to include the frequencies 
allocated to private services by the Fed- 
eral Communications Commission by in- 
ducing private users to lease radio com- 
munications equipment and maintenance 
service from common carriers employing 
private trequencies, thereby promoting a 
plan which would be used to indicate to 
the Federal Communications Commission 
that the private services should be abol- 
ished or their frequency allocation cur- 
tailed on the theory that their function 
could be handled by common carriers; and 


“WHEREAS, the common carriers 
could urge this plan on the Commission 
by pointing to the fact that private users 
were employing common carrier equip- 
ment and service rather than their own on 
the private frequencies; 


“NOW THEREFORE, BE IT RE- 
SOLVED that the communications com- 
mittee of the American Gas Association 
vigorously opposes the leasing of radio 
communication equipment maintenance 
services provided by communications com- 
mon carriers on private frequencies as- 
signed by the Federal Communications 
Commission to the Petroleum and Power 
Radio Service. 


“AND BE IT FURTHER RESOLVED 
that the gas industry make known to the 
common carriers themselves and to all 
other interested parties the facts in rela- 
tion to this position and the reasons why 
it is essential to the gas industry's con- 
tinued operations that a system of private 
communications, as presently established, 
be continued and maintained in those 
vital and special areas in which common 
carriers cannot possibly provide the spe- 
cialized services required by this indus- 
try. 

The management of the largest nat- 
ural gas distributing companies in the 
United States disagree with the AGA 





‘tregulatory and legislative trends 





communications committee because 
they have entered lease-maintenance 
agreements with contractors for radio 
facilities and maintenance service on 
private frequencies which have been 
assigned to the gas companies by the 
FCC. 


The Bell System 
position on private radio 


As an answer to statements like that 
of the AGA communications commit- 
tee, the Bell System has made the fol- 
lowing public statement concerning its 
position on the subject of private mo- 
bile radio systems: 

“The Federal Communications Com- 
mission has allocated frequencies for 
two broad types of mobile radiotele- 
phone facilities—common carrier sys- 
tems to serve the general public and 
systems for the private use of individual 
licensees. 

“The Bell Companies, in providing 
common carrier radio services, have 
organized engineering, installation and 
maintenance facilities and skills to ful- 
fill their responsibilities in this field. It 
is natural that private radio system 
licensees should want to benefit from 
these resources and in the public inter- 
est that they be able to do so if they 
wish. 

“The provision of such assistance by 
the Bell Companies does not, in any 
way, jeopardize the allocation of fre- 
quencies for private system users. On 
the contrary, the availability of leased 
radio facilities and maintenance en- 
courages eligible users to employ their 
allocated frequencies. Many users might 
otherwise be deterred by problems of 
capital outlay, obsolescence and com. 
plex maintenance. Clearly, if these 
problems are minimized by leasing 
from common carriers, the wider use 
of frequencies by eligible licensees is 








Should private radio facilities 


and maintenance be independent? 





thereby made possible. Such wider use, 
in fact, strengthens the present alloca- 
tion of frequencies to private licensees 
rather than weakening it as has been 
claimed by some. 

“Where Bell Companies provide 
equipment and maintenance for private 
mobile svstems to eligible licensees, the 
licensee has full control and responsi- 
biliry for his system. This is just as 
true whether he leases the system from 
the telephone company or owns it him- 
self and is further assured by contrac- 
tual arrangements between the licensee 
and the supplier. 

“The Bell Companies willingness to 
provide private systems gives eligible 
users a choice between ownership or 
leasing—an opportunity to make the 
right business decision in any situation.” 


Regulatory 


commissioners’ comments 


Federal Communications Commis- 
sioner Robert E. Lee told the 1954 con- 
vention of the International Municipal 
Signal Association that, “Free election 
by the licensee in this area is necessary 
for compatibility with our free enter- 
prise system.” Commissioner Lee urged 
the IMSA members “.. . to assure your- 
selves that the contents of these agree- 
ments guarantee your ability to main- 
tain absolute control of your system, its 
proper operation and maintenance. 
Own if you like—lease if you wish, but 
recognition and complete discharge of 
your responsibilities as licensees are up 
to you.” 

Commissioner Robert D. Yeomans of 
the Washington Public Service Com- 
mission told the 1954 convention of the 
National Association of Railroad and 
Utilities Commissioners that: 

“The licensee has several options in 
~ connection with the manner of handling 
his radio service. He can purchase the 
required equipment and have it in- 
stalled and maintained by his own em- 
ployees, providing he has a properly 
licensed employee (2nd Class Radio 
Operator's license) by Federal Com- 
munications Commission regulation. 
He may purchase the equipment, but 
may elect to hire someone to install it 
and maintain it. Or he may arrange to 
have the equipment furnished, installed 
and maintained for him on a monthly 


12 


rental basis, either by the telephone 
company or someone else. Regardless 
of which of these possibilities is most 
attractive to him, the licensee is solely 
responsible for the operation of the 
radio system and he cannot in any sense 
delegate control of the frequencies 
assigned him. 

“In my judgment, the role and intent 
of the telephone industry in the field 
of radio is to help customers meet their 
needs in this new communications art 
as it has in the older art of wire tele- 
phony. There is nothing contrary to the 
interest of users eligible to obtain pri- 
vate system frequencies in having the 
communications common carriers fur- 
nish the facilities required to utilize 
them since the user retains full control, 
and the carrier is only a purveyor of 
equipment and maintenance service.” 

In a recent decision by the California 
Public Utilities Commission, the Pacific 
Telephone & Telegraph Co. was author- 
ized to purchase the radio facilities of 
the Southern California Gas Co., and its 
affiliate Southern Counties Gas Co. of 
California, for $358,000. The commis- 
sion had found in an initial decision on 
this transaction that the annual charges 
for the maintenance of the radio facil- 
ities by the telephone company for gas 
company operation were insufficient by 
$12,000 a year to cover the entire costs, 
plus a 7°% return on the investment. 
The gas companies have agreed to pay 
annual charges of $126,600 to meet the 
commission's condition. The California 
commission concluded that the arrange- 
ment would be beneficial to the gas 
companies and their customers, and that 
the higher annual payment would avoid 
any burden on the general telephone 
users, while resulting in a saving to the 
gas companies. 

The evidence before the California 
commission showed that such radio 
lease-maintenance arrangements were 
being utilized by the gas utilities in 
New York, Philadelphia, and Milwau- 
kee. In addition, it was shown that 65 
utilities in the United States have such 
radio agreements with the Bell System 
Companies. Seven hundred of the 20,- 
000 private radio licensees in the United 
States, or 312°, have lease-mainte- 
nance agreements with the Bell System 
in their utilization of private radio fre- 
quencies. 





A gas Company executive eer 


sage the ( alitornia COMMission 
pest comperine bil ar hea 

‘€ Did for the radio bee: 
ness. He described the following bene 
hts to be derived from the Ras 
pany s exclusiv: control and <n, 
of its private radio frequencies unde 
a lease-maintenance agreement: 
| (1) The gas companies Will be te 
lieved of the investment and hazards 
loss which go with ownership and mix 
tenance of the facilities; (2) instead ¢ 
becoming further involved ip a Speci. 
ty, which is generally outside the 
companies field, and one which is che 
acterized by almost continuous techs 
logical development and Change, weg 
obtain the communication Facilities ay) 
maintenance needed without diver: 
attention from highly specialized » 
sponsibilities as utilities engaged in & 
natural gas business: 

~(3) the telephone company, be; 
expert in communications, will be be 
ter situated to keep abreast of the te 
nological improvements in equipme 
and to incorporate such improvemes 
into the radio system serving the 
companies in the light of broad a 
continuing experience in the radio fed 

“(4) the gas companies will rede 
annual cost savings, because the chargs 
which will be paid to the telephoe 
company for providing a radio syueq 
will be less than the gas companis 
annual expenses have been in the pur’ 

The California gas companies’ fm 
year lease-maintenance radio agreemes 
contains many safeguards. The gas coe 
panies continue to possess their Kf 
licenses and assigned radio frequencs 
They retain complete control overt 
physical operation of the radio sysee 
and the intelligence transmitted. Asa 
incentive for good service and mods 
equipment, the gas companies resem 
the right to obtain equipment for a 
tions and replacements from compe 
tive radio sources if the telephone ae 
pany cannot meet the performa 
price and time-schedule requireme 
of the gas companies. 

Counsel asserted to the Califor 
commission that, “We have conn 
in the contract obligation and se 
sentations of the Pacific Telephone 
plus our own ability to protect the 
companies’ rights to private radio! 
quencies before the FCC; and thata 
mission has long recognized the p@ 
interest and importance of privatel 
frequencies allocated to aid safe 
dependable gas utility service. 
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Explosion and detonation 


Ic has been established that under cer- 
tain conditions a natural gas-air explo- 
sion, traveling on a combustion flame 
front through a pipe, will be converted 
into detonation with great increase in 
velocity, pressure and destructive force. 
Normally the combustion wave will 
travel at a velocity of 100 ft per second 
or less, and develop pressures less than 
100 psi, which a pipe can withstand 
without damage; but if detonation de- 
velops the wave velocity will increase 
to several thousand feet per second with 
“impact” pressures of several hundred 
psi, which may Cause severe rupture. 

One practical aspect of this phenome- 
non is the possibility of significant 
damage to piping that may contain a 
combustible gas-air mixture, either ac- 
cidentally or during placement in or out 
of service, and may accidentally be- 
come ignited. Field studies were made 
of this and reported by Elting Hender- 
son in GAS, Sept. 1951, p. 23, under 
the title of “Combustible Gas Mixtures 
in Pipelines.” 

It was shown by these experiments 
that, in 337 ft of 4-in. pipe, with ap- 
proximately “ideal” mixture of natural 
gas and air, at initial pressure approxi- 
mately atmospheric, ignition would in 
some instances result in pressure build- 
up that would rupture the pipe. These 
results, and some other data available in 
general technical literature, have point- 
ed to the overall desirability of avoid- 
ing combustible gas-air mixtures in 
piping and closed vessels. However, in- 
formation is rather meager as to the 

conditions under which detonation can 
be expected in regard to composition of 
gas mixtures, initial pressures and tem- 
peratures, size and shape of piping or 
vessels, location of ignition point with 
respect to closures or openings in the 
system, etc.; and the thought has been 
expressed that detonation will only oc- 
cur under unusual circumstances, and 
that therefore expensive precautions to 
avoid formation of combustible mix- 
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tures during short intervals are of ques- 
tionable necessity. 

An article in this connection has ap- 
peared on page 2558 of the December 
1954 issue of Industrial and Engineer- 
ing Chemistry, entitled “Natural Gas- 
Air Explosions at Reduced Pressure— 
Detonation Velocities and Pressures,” 
by Gerstein, Carlson and Hill of the 
National Advisory Committee for Aero- 
nautics, Lewis Flight Propulsion Labor- 
atory, Cleveland, Ohio. These investi- 
gators were interested in systems that 
might contain unburned combustible 
mixtures, at pressures below atmos- 
pheric, and which were strong enough 
to withstand a combustion wave but not 
a detonation wave. They therefore con- 
ducted some experiments with stoichio- 
metric natural gas-air mixtures at pres- 
sures from 0.4 to 0.2 atmosphere, to 
see if the characteristics of detonation 
could be developed. Natural gas was 
used with the reasoning that its prin- 
cipal constituent, methane, has rela- 
tively low flame velocity and therefore 
if ic produced detonation, similar re- 
sults could be expected from other com- 
bustible hydrocarbons. 

The test system consisted of some 
350 ft of 2-ft diameter pipe, of which 
305 ft was a straight run, with a tee and 
short run at the entrance end, and a tee, 
short run, and enlarged plenum at the 
exit end. Facilities were provided for 
measuring the velocities of the flame 
front or combustion wave, and pres- 
sures along the pipe as the wave pro 
gressed. 

Detonation occurred “in all tests in 
which a successful ignition was made.” 
Flame front velocities started at from 
65 to 176 ft per second, ranged from 
1000 to 2000 ft per second at about 100 
ft from the ignition source, and reached 
from 5600 to 7200 ft per second about 
300 ft from the ignition source. Pres- 
sures, initially below atmosphere, rose 
to about 200 psia at 130 ft, 270 psia at 
230 ft and 280 psia at 305 ft from the 
ignition point; and at the tee at the end 
of the 305-ft section a disc, rated at 465 
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psia failure, ruptured from impact 
pressure. After entering the enlarged 
plenum, where water sprays were also 
installed, it appeared that the velocities 
and pressures subsided to normal com- 
bustion values. 


Paper thermometers 


Many interesting devices have been 
developed for indicating or recording 
temperature, and several have been de- 
scribed in past issues of this page be- 
cause they appear to have a particular 
usefulness in testing or control. One 
that has recently come on the market 
is the “paper thermometer. '* 

The type designated as “Thermopa- 
per” is a graded series of heat-sensitive 
coated papers calibrated to determine 
temperatures from 115° to 490° F. 
They change appearance sharply from 
white to black at predetermined tem- 
peratures, the change occurring within 
a fraction of a second with an accur- 
acy of plus or minus 1% of the stated 
temperature. This change from white 
to black is permanent, so the papers 
are ideally suited for determining max- 
imum temperatures attained in ovens, 
rooms, locations not directly observ- 
able, etc., by installing several of dif- 
terent change-point at the location of 
measurement and later observing the 
one with the highest rating that has 
turned black. To a considerable degree 
they could therefore be substituted for 
recording equipment, and could be used 
by unskilled workers without possibility 
of error. They are available in 30 dif- 
ferent temperatures with intervals of 
about 10° F, packaged in glass vials of 
100 5/16-in. by 2-in strips. 

For applications where the unpro- 
tected paper would not be suitable they 
are supplied as “Thermotubes,” with the 
strip of paper sealed in a small glass 
tube. In this form they are available 


in 38 different temperatures from 100° 


to 470° F, packaged 25 in a box. 


*Available upon request from Paper Thermometer 
Co., 10 Stagg Dr., Natic, Mase. 


19 








= 

















GAS—June, 195) 











“Systematic nd standardized types of system development become 

ssible through the employment of accurate unit load data, 
coupled u ith a long range planning view point approach. The ‘get 
over the next hump’ type of thinking can be avoided, and thereby 
each successive phase of system expansion becomes a permanent 

of the expansion program according to plan. | 

“On the other hand, when any new construction is mis placed as to 
location, placed where not needed, or improperly sized, it can result 
in an unfortunate waste of materals and expenditures. In terms of 
dollars, the saving of one mile of 12-in. gas main that is wasted is 
approximate! y equal to an engineer s salary for life on the basis of 


current carrying charges. 
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Northern States Power Co., Minneapolis Total low pressure instantaneous demand can be determined 
with an area gas load computer. By adjusting the computer to 


any area, gas load for any gas space heating saturation can 
be added directly. Adding provisions for spot loads gives the 
total capacity of district regulator needed. (This photo is re- 


less he already has a sound long range 
plan up his sleeve, he has, as many of 
you have experienced, quite a job on 
his hands. Obviously I cannot digress 
into the studies and decisions on wheth- 
er the system is adaptable to pressure 
elevation, what rehabilitation is re- 
quired, whether the existing system 
should be retired in part or whole, what 
safety control equipment should be se- 
lected, what pressure ranges should be 
employed, and the many other items 


a ferred to as Fig. 7 in the text.) 
HE factors involved in designing tremendous expansion made _ possible 
a new gas distribution system or with natural gas. It may also provide a 
providing for rapid expansion of an means of comparison for companies 
existing system present a real challenge using other methods, or be of some 
to the distribution engineer. A pratical general interest to those engaged in va- 
approach to this problem is presented, rious phases of the gas business. 
fwhich attempts to utilize appropriate Since the usual case of system expan- 
load data in the basic design. These data sion involves existing gas facilities to 
are incorporated in the formula for im- some degree, application of the methods 
mediate and long range planning in a in system design will be concentrated 
“manner that tends to keep the system on that type of system. Expansion for 
geared to the yearly growth in gas de- new districts beyond the mains, or 
mands. completely new systems for cities, 


towns, or suburban areas are usually a 
more simple design problem. The ap- 
plication of load design methods will 
also be included for these. 


General considerations 


No pretense is made that this method 
is “the” solution to distribution system 
design. It is rather “a” solution that has 
proved out and is given for the con- Abnormal expansion 


tion of those companies facing the When a distribution engineer is con- 
— 


This article is adapted from a talk presented at the fronted with abnormal expansion of gas 
A distribution conference, April 12-15, in Cin. , o ; - ‘ 
ti systems for which he is responsible, un- 
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clamoring for attention. It is hoped, 
however, that the data given may be 
helpful in making some of the deci- 
sions. 


The subject of present and future ex- 
pansion possibilities of the present sys- 
tem in relation to successive increments 
in expected gas loads and ultimate in- 
stantaneous demands is one of the $64 
questions. 
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Curves for determining critical drop 
according to size and househeating saturation 
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Fig. | (upper left). Four-inch gas main capacity curves 
(5% to 50% space heating). "spe 


Fig. 2 (upper right). Four-inch gas main capacity curves 
(60% to 100% space heating). 


Fig. 3 (left). Three-inch gas main capacity curves (10% 
to 100% space heating). 


Fig. 4 (lower left). Four-inch gas main capacity curves 
(10% to 100% space heating). 
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Fig. 5 (lower right). Two-inch gas main capacity curves the | 
(10% to 100% space heating). 























syster 
into t 


























make 





The distribution engineer should pro- 
ject his thinking into what loads the 
system must be prepared for—not how 
much will the system take. Never 
should the admission have to be made 
“We have run out of system capacity.” 
On the contrary, the reinforcement of 
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a system should be on a tailor-made 
step-by-step basis, each step justified on 
a feasibility and cost basis. Perhaps the 
most appropriate comparison of this ts 
a jigsaw puzzle where we can see the 
ultimate completed picture in advance, 
bur place the individual pre-cut pieces 


Bm Oatur: 
livere 
IS assu 
which 
heatin 


according to a progressive developim 
plan to build that complete pict 
Pieces to be taken out, reshaped off 
placed should be kept to an as 
minimum. ‘ 

So far. we have dealt with genera 
that might be applicable to any me 
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of expansion desicn. Practical and 
ific information !s what is needed to 


start the detailed system design opera- 
c10ns. 


Data requiremen!s 

When considering customer loads 
and system requirements, IC Is usually 
found that the domestic gas Customers 
form the bulk of all customers, and, as 
such, require the major part of the sys- 
rem network to serve them. Three class- 
ications of data are required to make 
the necessary provisions for system 
capacity. We must have some unit load 
data. We should know present and ex- 

ted ultimate customer density, usu- 
ally figured in customers per mile of 
main. Lastly, we need a figure on ex- 
pected ultimate space heating satura- 
tion. 

Ir should be explained that in this 
method of system design, the term 
"space heating saturation” is employed 
in a slightly different manner from the 
normally accepted practice. Instead of 
considering space heating as a percent- 
age of total customers, it is applied as 
a percentage of the predetermined ulti- 
mate customer density in terms of custo- 
mers per mile of main. 

That is necessary to establish a uni- 
form unit of measures in gas flow deter- 
minations as incorporated in the gas 
main capacity curves. Any needed 
flexibility can be provided by varying 
the density to meet the expected re- 
quirements for any particular area. 

From the three classes of data, we 
can compute (except for spot loads ) 
the maximum hour instantaneous de- 
mand in cfh for any area considered. 
Study of these results will determine 
how present facilities can best be uti- 
lized in meeting the final objective— 
the loads the system must be prepared 
for. 

Naturally, there are many combina- 
tions of loads, sizes of lines and pressure 
drops for which no single solution can 
be given. For our example we will take 
a far north location, which presents per- 
haps a somewhat tougher problem in 
system expansion design. Before getting 
into the detailed calculations, we must 
make a number of assumptions. The 
gas will be presumed to be 1000 Btu 
natural gas, .68 specific gravity, as de- 
livered into the system. The location 
is assumed to experience 95 degree days, 
which, interpreted into combined space 
heating and other domestic gas loads, 
calls for a 120-cfh unit customer de- 
mand. The non-space heating domestic 
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Load data ... Three types of data are 
required to make provisions for system capacity 





demand will average 10 cfh. 

Data from the sales department will 
be assumed to specify an ultimate custo- 
mer density of 200 customers per mile 
and space heating from 80% to 100% 
saturation for various areas in the city. 
Some suburban areas may have ultimate 
customer densities of 125 customers per 
mile. 

It will be further assumed that the 
present system is generally on a low 
pressure basis and made up of 4-in. gas 
main laterals supplied by larger dia- 
meter feeders. Preliminary studies of 
the system have indicated the advis- 
ability of keeping the system on low 
pressure within its present limits. Final 
decisions on this are to rest on long 


range planning calculations. 

Pressure control standards have been 
established. Pressure drop calculations 
are to limit maximum pressure varia- 
tions within approximately 333%, up 
or down, of base pressures, normally 
maintained at 6-in. we. 

Successive pressure drops in the regu- 
lator districts are to be held within the 
following limits. Maximum drops shall 
not exceed 1.5 we in feeder mains, 2- 
in. we in laterals, .4 we in services and 
.) we through the meter. Specific loca- 
tions may vary from the above, but ac- 
cumulative drops shall not exceed 4.3 
we. 

In order to conform with the 334% 
pressure variation limit, the district 





TYPICAL GRID DISTRICT NETWORK 
8" FEEDERS, 4" LATERALS 

















































































STEP | REINFORCEMENT 


wiTH i6” OUTLET CONNECTION 
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MEDIUM OR HIGHPRESSURE SUPPLY 4’ A AND DISTRICT REGULATOR (110 CFH CAPACITY) 

INTO THE SYSTEM AT STATION A 

STEP 2 REINFORCEMENT (FOR ULTIMATE DEMANDS. 
(2 LOW PRESSURE FEEDER STATION C TO 
SZES AND PRESSURE DROPS FCR ULTIMATE 
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D. CIRCLED FIGURES SHOW PPE 
INSTANTANEOUS LOAD DEMAND. 








Fig. 6. Steps in the reinforcement of a typical gas distribution district. 
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Load data -. . Individual loads are 
considered uniformly distributed 





regulators taust provide for a 2-in. wc 
boost to 8 in. on peak instantaneous 
demands. That amount of loading 
should then provide 6-in. wc at the mid- 
point and 3.7-in. we at tail ends to the 
customer's house lines at peak periods. 

Whether the method of boosting 
pressures is by typical area, velocity or 
remperature loading, is beyond the 
scope of this article. It is imperative 
however, that the method selected be de- 
pendable in order to avoid unsatisfac- 
tory pressure conditions. The value of 
the 2-in. wc loading is obvious when it 
is considered that system capacity is in- 
creased about 37% by permitting a 4.}- 
in. we drop against 2.3-in. wc, and yet 
maintaining more constant pressure 
throughout the major part of the regu- 
lator district. 

The need for utilizing the maximum 
capacicy of every gas line may be em- 
phasized by examination of load in- 
crease factors associated with space 
heating. 

In our typical case, the percentage in- 
crease in instantaneous demand result- 
ing from space heating may appear 
somewhat astronomical. A non-space 
heating demand of 10 cfh raised to 120 
cfh is an 1100% boost. One space heat- 
ing customer's demand becomes equal 
to 12 customers’ 10-cfh demand, or 
equal to the previous load for one side 
of a 660-ft block. Each successive gas 
heating customer adds over 1000% to 
his previous demand. 

We will throw all the foregoing data 
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Fig. 9. Pegging map for commercial gas heating, with individual pins tor 
each customer and color coded to indicate size of load. 





into the hopper and see what comes out. 
One of the most valuable means for de- 
termining whether a workable combi- 
nation is possible is to construct gas 
main capacity curves, based on data ap- 
propriate to the case. Where space 
heating is the item that causes the big 
load increase, curves should be pre- 
pared which show how far our 4-in. 
main laterals can carry various satura- 
tions of space heating within the limits 
of the critical 2-in. we drop line. Such 
curves for space heating saturation from 
5% to 50% are shown in Fig. 1, and 
saturations from 60% to 100% in Fig. 
2. These capacity curves were computed 
with the general low pressure flow for- 
mula, as shown on the American Gas 
Journal Low Pressure Gas Flow Com- 
puter. 

Individual loads are considered uni- 
formly distributed and, as such, are 
equivalent to carrying the total as a con- 
centrated load 36.4% of the distance. 

These curves make no provisions for 
spot industrial and commercial loads, 
which must be considered as a separate 
class. They also make no allowance for 
possible main deposits. 

Exhausting system capacity needed 
for domestic loads can be minimized by 
prudent placement of feeders in the va- 
rious pressure classes. If feeders can be 
placed at the desirable intervals and also 
be in close proximity to the bigger loads, 
so much the better. Accessibility to rail 
or water shipping facilities, city zon- 
ing, topography of the ground, etc., are 
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Fig. 8. Domestic space heating Pegging 
used in the initial preparation of cael 
load data. 4 











factors that indicate where to Xpect the 
larger loads, and thereby serve as @ Buide 
in network planning. 

It is fortunate that large domes: 
loads due to space heating often take 
up mag street frontage and thereby 
conform to the gas main 
curves. ° “—_ 

Let us examine the assumed sing. 
tion in respect to the critical drop lin 
Fig. 1 shows that in the early phases 
load growth, 10% space heating cs 
be carried on the laterals slightly ove 
4 of a mile single feed, or 14 mile 
between feeders, double feed. At 30% 
the distance is cut to 12 mile single feed 
| mile double feed. 

Fig. 2 projects our picture to ultimar 
requirements. One hundred percem 
space heating hits the 2-in. critical dep 
line right on the nose at 4% mile; 
situation that will permit using existing 
laterals with feeders at 1/2-mile inte. 
vals. This will, therefore, be the bas 
of system expansion for the assume 


CASE. 











Fig. 10. Overlay spot load map used in determining industrial ond com 
mercial heating loads. Overlay system permits up-to-date system @ 
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The position and spacing of feeders 
increasing!y important as the 
long range pattern 's developed. This 
of planning i: 1 measure of de- 
sign efficiency that «in have a consider- 
able effect on budget requirements. — 
Curves for lower customer densities 
in outlying areas ich ranch type con- 
struction are shown in Figs. 3 and 4. 
They are figured for |25 customers per 
nile of main, but at the same unit loads 
stipulated for our example. Curves in 
Fig. 5 are shown only for the purpose 
of proving the inadequacy in attempt- 
ing to use small diameter main in a low 
pressure system expansion program. 


Feeder requirements 


Ir was specified that the feeders or 
gathering lines carry their loads with 
, maximum 114-in. we drop. 

It already has been established what 
ultimate spacing of feeders may be re- 
quired. The size depends on their length 
and on the number of laterals to be 
carried between successive gas supply 
points in the systems. Allowing some 
cushion and using the 100% saturation 
figures, we arrive at 50 customers for 
VY, mile at 120 cfh each, or 6 Mcfh 
demand. Feeding both directions 
amounts to 12 Mcfh demand per block 
of feeder main. Study and calculations 
of the present feeder system and its po- 
tential capacity through the addition of 
regulator stations and feeder reinforce- 
ments provides the final plan. The 
choice between more regulators or more 
or larger feeders depends on the indi- 
vidual situation, and varies usually in 
different parts of the system. 

As an example of a normal domestic 
area in the grid network system, let us 
take a district where an existing 8-in. 
feeder supplies 4-in. laterals at 330-ft 
block intervals. It is expected that ulti- 
mate loads will reach the 6-Mcfh de- 
mand level per quarter mile, or a 12- 
Mcfh total two-way feed from each sup- 
ply point on the feeder. 

The reinforcement of the district can 
be in two steps, as shown on Fig. 6. 
The first step would call for a new gas 
supply line A’-A, and a district regu- 
lator as shown. 

Step 2 would consist of a 12-in. feed- 
er out from the regulator between Sta- 
tions C and D. This would be sched- 
uled at the time the accumulative pres- 
sure drops in the feeder, Jaterals, serv- 
ke, and meter exceed 4.3-in. we in the 
yearly system expansion calculations. 

It is presumed that the 8-in. section 
of paralleled feeder main is to be re- 
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tired because of obsolescence. 

When final density in customers has 
been reached with maximum saturation 
of space heating, pressure drops should 
again conform to the stipulated pressure 
control standards. Total feeder drop 
should be 1.5-in. we, lateral drop 2.0-in. 
wc, and combined service and meter 
drop .8-in. we. 

Where spot loads are scattered 
throughout domestic areas, additional 
consideration must be given to regula- 
tor capacity and supply lines as out- 
lined. 

When the best combination of dis- 
trict regulators and mains has been de- 
termined for all areas, that data can be 
placed on a long range planning map. 
The sizes and locations of mains calcu- 
lated then control the year-to-year ex- 
pansion in a manner that the work 
completed becomes finished business. 
System rehabilitation can secure maxi- 
mum benefits when tied in with the 
long range plan. 

Where expansion may be slow, par- 
ticular attention must be given to the 
cost of over building and resulting high 
fixed charges. The progressive devel- 
opment plan described appears to have 
definite advantages in that each step can 
usually be justified, as needed. 


District load determinations 


When we have progressed to this 
point in system expansion design, our 
sights should have been raised to the 
ultimate target. Natural barriers, the 
grid network pattern, and other consid- 
erations should make the regulator dis- 
tricts rather clearly defined. We are here 
chiefly concerned with maximum firm 
domestic loads, and the industrial and 
commercial spot loads as were predicted 
by the sales department. Large inter- 
ruptible, as well as abnormal firm spot 
loads, we should attempt to serve direct- 
ly from the higher pressure classes of 
feeder main. 


Total low pressure instantaneous de- 
mand can be determined by adding ulti- 
mate predicted gas main loads, or by an 
area gas load computer, as shown in 
Fig. 7. This computer, designed in 
1950, is nothing more than an adjust- 
able shutter built to a 1000-ft-to-the- 
inch scale with a table of computed gas 
loads for various sized areas up to 1 
mile square. Data shown are based on 
unit load and customer density values 
as presumed for our example, and 
shown for space heating saturations 
from 2.5% to 100%. Tables with other 


values can readily be applied to the 
computer. 

By adjusting the computer to any 
area, gas load for any space heating 
saturation can be read directly. Add- 
ing provisions for spot loads gives the 
total capacity of district regulator 
needed. This figure then becomes the 
basis for design of higher pressure class 
supply lines to regulators, as well as a 
means for sizing the regulator. 


Distribution network 
supply lines 


The total of all district regulator de- 
mands, in low or higher pressure serv- 
ice, plus the demands for individual 
large volume customers supplied direct- 
ly from feeders, constitute the maxi- 
mum instantaneous demands expected 
on the system. Considering the ultimate 
loads to which network supply lines 
may be subjected may help in deter- 
mining initial sizes and pressures for 
lines, planning backfeed reinforcement, 
or laying out additional loops. 

It already has been explained what is 
considered important in the pattern and 
location of feeders in the various pres- 
sure Classes as they affect the individual 
regulator district. 

The greatest over-all value to system 
capacity is that of backfeed. Backfeed- 
ing a system network can, as you know, 
quadruple the gas supply in the feeder 
systems. The same expansion factor is 
also secured in any part of the system 
where backfeed can be provided. 

Application of this principle to a 
number of gas properties has disclosed 
that the most efficient use of the net- 
work supply feeders was obtained by 
lines in the shape of a cross covering 
the central heavily loaded part of the 
system, circled by successive loops of 
pressured lines. The cross can supply 
district regulators in the central busi- 
ness district, as well as spot loads in 
any of four directions. 

The network loop feeder that circles 
the existing low pressure system can be 
utilized to backfeed into the outer ring 
of low pressure district regulators and 
tO serve as a supply source for new area 
expansion usually carried on medium or 
higher pressure. 

Attention to the selection of routes 
for these lines cannot be overempha- 
sized. To what extent interruptible 
loads should be figured as carried con- 
currently with firm gas loads must be 
considered according to specific condi- 
tions and policies existing in the par- 
ticular locality. The biggest factor in 
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Load data... Worksheets may also show 
excess capacity for space heating or other load 





arriving at a design policy on this ts 
the ratio of interruptible loads to firm 
gas peak demands. A typical formula 
that has been used is to use the higher 
of the following values: 75°%% o' maxi- 
mum firm plus 100% of interr::otible, 
or 100°% of maximum firm d:> nands 
with no interruptible. 


Yearly system 
expansion calculations 


The most accurate advance load cal- 
culations can be made when it is known 
where existing loads are and where and 
how much new load is expected. 

The first part, the present load, can 
be determined quite easily if three types 
of visual aids are used. A system scale 
map, preferably to the same 1000-ft-to- 
the-inch scale as the gas load computer 
should have all domestic space heating 
pegged on it at the time units are au- 
thorized. Color coding the pins, such 
as white for one unit, red for five and 
yellow for 10, keeps the map from get- 
ting jammed with pins. A section of 
a domestic space heating pegging map 
is shown in Fig. 8. A second pegging 
map can be used for the commercial 
heating loads with individual pins for 
each customer, and color coded to in- 
dicate size of load. A section of such 
a map is shown in Fig. 9. A third visual 
aid, where needed, can be used for 
showing large spot loads of firm or in- 
terruptible types. An overlay with color 
conventions can indicate the size load, 
whether firm or interruptible, and from 
what pressure class supplied. The over- 
lay system permits keeping an up-to- 
date system map under the overlay. 
Such a spot load map is shown in Fig. 
10. 

Here is how the combination can be 
used The domestic space heating map 
can show a perpetual total of all space 
heating. It also can have the regulator 
districts “fenced in” to show approxi- 
mate borders of each district. We will 
assume that 1956-57 heating season sys- 
tem expansion estimates are to be made. 
All pegging on all maps is discontinued 
long enough to make a space heating 
count of installations in all districts. 
The total is listed for each regulator 
district on a master load sheet. Pre- 
dicted house heating additions are ap- 
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plied by means of a percentage increase 
factor for the coming year. Some de- 
viation from a straight line prediction 
may be necessary since new districts, 
already solid space heating, will not be 
double decked with another set of 
dwellings. Correction for error in any 
district that did not follow the predic- 
tion factor from the previous year is 
automatically accomplished by the new 
count. Demand, in our example, was 
given at 120 cfh for combined unit 
load. 

Non-space heating customers are 
taken as the difference between total 
customers in the district and the pre- 
dicted space heating total. Unit demand 
was specified at 10 cfh. 

Commercial heating calculations vary 
from the domestic class in that the load 
per customer is taken from the map. To 
these are added the sales department 
predicted new loads for the particular 
district. The total of the foregoing is 
the predicted commercial heating de- 
mand listed for each district. 

Other industrial and commercial con- 
nected loads are taken from the current 
sales file and have added to them new 
load predictions. For design purposes, 
these loads are figured with a demand 
of 60°% of connected load values. It is 
admitted that there is some error in this 
for any individual customer, but on a 
system basis, it has worked out satis- 
factorily. 

Large spot loads, if any, are treated 
according to a source of gas supply and 
as to firm or interruptible. 

The projected totals of the groups 
of predicted loads for each district are 
totaled for all districts. This grand total 
gives the expected instantaneous de- 
mand for the maximum hour of the 
heating season computed. 

In the early years of gas expansion 
with space heating, it is advisable to 
allow some additional space heating ca- 
pacity as a diversity factor. To start 
with, this might be as much as 10% of 
total predicted space heating customers, 
since it is not possible to predict the 
exact location of these loads. 


Regulator district 
reinforcement (low pressure ) 


An overlay or black and white map 








section of | district, a work 
a set Of vas main Capacity = 
area gas load computer and 2 2 fe 
computer are needed for ine di; 
trict reinforcement COMputations 


The totals of each 8toup of pred; 
Bs loads are placed on the Work shee 
Visual examination of the pego: 
—_ r usually sufficient to BBing 
the predicted loads ” 
in the district. er Various main 
calculations is sales ay cry 

, eeu y Simple, Whep 
ultimate density of 200 Customers 
mile of main is the design basis, a coup 
of present space heating on one OF th 
outlying Streets in the districe for , 
14-mile distance gives the direct be. 
centage of existing space heating sate. 
ation. Multiplying this by the appropy 
ate prediction factor gives the anti 
pated saturation. Checking this wx 
the comparable saturation curye for te 
length of main, as taken from the 
ging map, gives the pressure drop, Th 
can be done as fast as it takes to 9 
about it. It may be advisable to mip 
the same check on a lateral main at 
Opposite extreme end of the distri¢ 

The pressure drops in the feeder» 
feeders from the regulator are ale. 
lated in the normal manner. If toy 
drops for feeder, lateral, service a 
meter are not in excess of 4.3-in » 
no reinforcement is needed. Where. 
isting feeder capacity is exhausted a 
pressure drop limits are exceeded, t 
gas load computer can be applied» 
the area for computing the ultimater. 
quirements. The yearly reinforceme 
of the district can then be on a step. 
step basis, as required, to conforms 
the ultimate long range plan set up fr 
the particular district. 

Any reinforcing materials are lise 
on the work sheet. Material totals & 
district reinforcement plus the feet 
network requirements go into budg 
and material procurement conside: 
tions. 

Regulator district work sheets mm 
also show any excess capacity for spe 
heating or other loads. An approxims 
calculation can easily be made on & 
basis of pressure drops. Where thes 
cumu!ated pressure drop comes tls 
than 4.3-in. wc under the condites 
stated, the square root of the drop at 
pared to the square root of 4.5-ia ® 
is the ratio of total predicted load 1 
the maximum allowable load for a 
regulator district. 

Should gas loads develop in exces 
all the provisions made, as have 0 
previously outlined, a simple and pac 
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Fig. 11. Two-inch gas main capacity curves, Class Il, medium pressure 


(50 to 100% space heating). 
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Fig. 12. Three-inch gas main capacity curves, Class Il, medium pres- 
sure (50 to 100% space heating). 
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tical method of handling them has been 
included in the described method. 

It is obvious that prudent design does 
not warrant “over building” regulator 
districts beyond normal expected loads. 
However, unusual load situations may 
develop in any one area that can be 
taken care of as follows: By installing 
an appliance regulator on the house 
lines of all customers in the immediate 
proximity of the district regulator, peak 
hour pressure boosting can be increased. 
The appliance regulator should be on a 
house line supplying all gas appliances 
not already so equipped. 

Increasing the 2-in. wc boost already 
described to 4-in. we will increase the 
capacity in the district to about 65% 
above that at a 6-in. wc base pressure. 

Should this require a total of 100 
regulators for the four directions out 
from the district regulator, the cost of 
this added volume, if and when needed, 
would be about $700. This is consid- 
ered to be a modest expenditure for 
correcting an extraordinary situation. 

It should be mentioned that auto- 
matic boosting of base pressures, both 
to achieve the 2-in. boost for 37% in- 
crease in capacity, or a 4-in. or higher 
boost should be by a method that will 
be positive and not interfere with the 
pressure control of adjacent district 
regulators. 


Regulator district reinforce- 
ment (medium pressure ) 


Descriptive material given on a load 
basis method of design for low pres- 
sure distribution with the regulator dis- 
tricts is considered sufficient to show a 
similar application to medium pressure 
systems. In this case, medium pressure 
main Capacity curves are required. Ca- 
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pacity curves for suburban areas with 
ultimate densities of 125 customers per 
mile of main will be assumed appro- 
priate for our example. Space heating 
saturations from 50% to 100% for 2- 
in. main are shown in Fig. 11 and for 
3-in. main in Fig. 12. If we examine 
these curves, we will see that both the 
initial and yearly reinforcement design 
can be relatively simple. If 2-in. laterals 
are selected for areas where expansion 
is limited to a distance of ¥2 to 1 mile 
from the supply header and 3-in. or 
larger laterals are selected where expan- 
sion is apt to be more or less unlimited, 
very little attention is necessary in the 
yearly calculations. When saturation 
reaches 50%, in the case of the 2-in. 
laterals, a header is required at one 
mile from the original header. For 3- 
in. or larger laterals, headers at two- 
mile intervals do the trick. 

A precaution to be observed is that 
the headers should be on, or near, the 
main streets or highways. These are 
usually the locations where larger loads 
or mushrooming housing developments 
may be expected. 

Szie and length of headers between 
successive supply points depends on the 
dictates of the particular situation. 


Summary 


I have attempted to illustrate the me- 
chanics of applying gas load data to 
system design. The greatest possible use 
of visual aids has been shown both for 
maintaining a perpetual record of loads, 
as well as the mathematical procedures 
cf interpreting and applying proper 
load values to progressive design. 

Particular attention was directed at 
long range planning and ultimate loads. 
The distribution engineer was cau- 





tioned to heed “what loads the system 
must be prepared for’ —not “how much 
will the system take.” 

A hypothetical case to which specific 
values were assigned was used to show 
the details involved in the application 
of the load data method of distribution 
system design. In this method, any ap- 
propriate load values can be substituted 
to meet any local needs. The flexibility 
provided permits any time to time ad- 
justments needed as they can be ascer- 
tained from the actual experience table. 

It is usually agreed that the proof of 
the pudding is in the eating. A utility 
with 94,000 meters that had its expan- 
sion design based on the load data 
method came through its peak demand 
in the 1953-54 season with only 68 cus- 
tomer calls for all reasons, for the peak 
day. Saturation of space heating was 
37% and customer calls averaged 1.4 
call per 1000 meters. 

These results, added to a total record 
of four years of quite satisfactory pres- 
sure conditions with this system, indi- 
cate the results possible with load data 
design. 

Every gas utility attempts to main- 
tain ideal operating conditions for the 
utilization of gas in the customer's gas 
appliances. The accomplishment of that 
cbjective calls for greater elimination 
of “hit and miss” design practices and 
avoidance of the blind spots in deter- 
mining system load data. 

Any method in design, or combina- 
tion of methods, that can contribute to- 
ward greater perfection in the delivery 
of gas to the customer, under any and 
all conditions, puts added meaning into 
the gas business slogan, “If it is done 
with heat, it can be done better with 
gas.” a 
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Which heater provides the better hot water service? This comparison 
clearly shows the high-recovery gas water heater to be far superior 








By KENNETH WOOD, Assistant Superintendent, Operating * East Ohio Gas Co., 


HE electric water heater industry 
is hoping to meet gas water heating 
competition with a smaller (40 gal.) 
size tank and higher wattage heating 
elements. Claims are being made that 
this new heater produces 50% more hot 
water in 24 hours than the current 82- 
gal. lower wattage units and the initial 
heater cost is half as much. Not much is 
being said about cost of operation as 
gas water heating continues to hold a 
tremendous advantage. This smaller size 
electric water heater must, of necessity, 
eliminate off-peak charging; this may 
even increase the electric rates and thus 
the operating cost of the heater. Experi- 
ence also indicates that the user of an 
electric water heater is very conservative 
on the water usage. If the high speed 
electric water heater supplies more hot 
water, customers no doubr will be in- 
clined to use larger quantities. This will 
also create higher cost of operation for 
the user. 
General Electric Co. pioneered this 


This article has been adapted from «a talk presented 
at the AGA research and utilization conference held 
in Cleveland, April 27-28. 
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New Cyeve. 


How great is the threat of the new 
‘high speed’ electric water heater? 


higher speed heater in November 1954 
and presently Westinghouse, Frigidaire, 
Hotpoint and many manufacturers who 
make both gas and electric water heaters 
are also either in production or develop- 
ing higher wattage-small tank models. 


The heater utilizes two 4500-wart 
heating elements. They are interlocked 
so when the upper 10 gal. is heated to 
150° temperature, a double throw ther- 
mal switch cuts out the top unit and 
switches on the lower element to heat 
the lower 30 gal. of water. As water is 
used from the tank, the lower element 
cuts back in attempting to replace the 
used hot water. If a complete draw-off 
is made, the lower element cuts off and 
the upper unit is energized so that a 
small amount (10 gal.) can be heated 
faster. 


Power companies are not permitting 
the high demand of two elements at the 
same time and many utilities are not yet 
willing to accept even a 4.5-kw demand. 
General Electric has been campaigning 
to convince electric utilities that watt- 
age limitations should be removed and 


Fuce Tann oF 150° F 
was he or Cacu ” 


with plenty of hot water available for consecutive automatic woshe 
loads and for other household purposes at the same time. 
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Cleveland 


that a standard high wattage heater 
should be adopted. It is reported that at 
least 19 major utilities, representing 
about 25% of all electric meters in the 
country, have given approval to the 
4500-watt maximum demand units. No 
doubt others will follow in the near fu 
ture, but many of the bigger companiss 
are still restricting the demand to 300 
watts. The gas industry is very fort 
nate in that no limits are established by 
utilities on the gas input to water heat 
ers. 

A very aggressive advertising pro 
gram and an energetic promotion in the 
plumbing trade has been launched. The 
plumber is being wooed by various 
baits so that he will find it to his fina 
cial advantage to promote electric over 
gas water heaters. The smaller tank size 
has permitted lower initial cost and at- 
tractive offers are being made to build- 
ers. 

General Electric in describing 
“quick recovery features” states, “Its 
safe and clean and provides better hot 
water service than a flame heater.” We 
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will go along W ith the statement it 1S 
safe and point out that gas-fired water 
heaters are equally safe. We will agsee 
the electric heater is clean, but again the 
gas-fired heater is equally clean. “Better 
hor water service’! Many gas water 
heaters are capable of giving far su- 

ior performance over these new 
model electric heaters. 

The new clectric heater using two 
4500-watt elements based on 95% efh- 
ciency and 100° F rise in temperature 
will recover from a cold start of 50° F 
water, 10 gal. through the upper ele- 
ment in 33 minutes and then 30 gal. in 
100 minutes through the lower element. 
A total of 2 hours and 13 minutes is re- 
quired to obtain 40 gal. of 150° F usable 
hot water, as only one element is per- 
mitted to be on at one time. 

A current model 40-gal. gas water 
heater having an input of 53,000 Bru 
hour and based on 70% efficiency and 
100° F rise in temperature will recover 
40 gal. in 54 minutes from a cold start. 
This is 2\4 times faster than the so- 
called high speed electric heater. A 
lower input 40-gal. gas water heater 
having an input of 33,000 Bru/hour ts 
1.6 times faster than the electric. 

The electric advertising, however, 
points out that after a complete draw- 
off the top 10 gal. will heat fast. This 
seems to be an admission that the high 
speed electric heater will run out and 
when it does, one will have to wait 33 
minutes to obtain only a small amount 
of usable hot water. The high recovery 
gas water heater never faces this prob- 
lem of run out because it keeps up with 
or ahead of the heaviest demands. 


Complicated schedules 


We need not get involved in compli- 
cated hot water draw schedules and de- 
bate how much water is required by 
various size families, various size houses, 
and various kinds of hot water-consum- 
ing appliances. Certainly a water heater 
should be able to easily supply enough 
hot 150° to 160° water in this modern 
age of living to wash clothes load after 
load in an automatic washer without 
waiting between loads. If the heater can 
do this, it will be able to handle all other 
household hot water requirements. 

Let's look at a comparison diagram of 
the effects of a draw of 25 gal. of water 
as called for by an automatic washer 
during a 40-minute wash cycle. It is 
agreed that automatic washers vary con- 
siderably on hot water demands and, of 
course, some washers utilize the suds- 
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saver where some of the warm water 
from the first wash is re-used. Many cus- 
tomers and many manufacturers how- 
ever feel that fresh 150° or hotter water 
should be used for each wash cycle. 
Again the time of the wash cycle will 
vary, depending upon the clothes be- 
ing washed and the preferences of the 
user. For this comparison you will note 
a 15-gal. draw and a 15-minute wash 
cycle is used. A shorter wash cycle would 
further aggravate the load on the water 
heater. At the end of 15 minutes it is 
assumed for this comparison that 10 gal. 
of hot water is drawn from the heater 
for two rinses. The rinse water temper- 
ature in many washers can be varied 
from lukewarm to hot and, therefore, it 
would seem that a 10-gal. draw would 
be a fair average. Many washers have a 
shorter overall wash cycle than 40 min- 
utes, some going as low as 22 to 28 min- 
utes. A 40-minute complete wash cycle 
would allow time in between washes for 
loading and unloading clothes. It could 
also be argued that people don't wash 
clothes load after load. Surveys however 
indicate that the majority of housewives 
do set aside a certain day for laundry 
and will wash upwards of five or six 
loads in consecutive order. 


Which heater provides the better hort 
water service? The comparison (see 
drawing) clearly shows the high recov- 
ery gas water heater to be far superior 
with plenty of hot water available for 
consecutive automatic washer loads and 
for other household purposes at the 
same time. Will the customer see this 
picture before he makes the purchase? 

Some might say here that the com- 
parison would be greatly different if the 
electric utilities lifted wattage limita- 
tions and allowed the two 4500-watt 
elements to be used at the same time. It 
is agreed there would be some gain on 
recovery but if the electric water heater 
industry hopes to continue to capitalize 
on recovering a small amount of water 
fast the heating elements would of ne- 
cessity have to be located and wired in 
the same manner as on the present heat- 
er. With such a wiring it would only 
mean that with both elements available 
at one time the lower 30 gal. of the 
water heater at the end of the second 
40-minute wash cycle would be at an 
average temperature of around 90° 
rather than the 67° as shown on the 
sketch. Now if the power companies 
lifted all restrictions on wattage limita- 
tions and allowed the full demand of 
9000 watts and if the present electric 
water heater manufacturers abandoned 


the sales story on recovering a small 
amount of bot water fast, the full input 
could be placed in the lower element, 
which would then make the water heat- 
er exactly the same as an under-fired gas 
water heater. It would have a recovery 
capacity of 36 gal. per hour. We would 
then be forced to admit that this electric 
water heater would give a performance 
comparable to our present 40-gal. gas 
water heater having a recovery capacity 
of 36 gal. per hour. 

At this point it should be stressed 
that many 40-gal. gas water heaters to- 
day have inputs and recovery capacities 
that are far too low. In order to com- 
pletely recover and have a full tank of 
150° water available at the end to the 
first and each successive 40-minute wash 
cycle, be it gas or electric, an input will 
be required that will enable the heater 
to recover not less than 36 gal. per hour 
on 100° temperature rise. 


Wide variation 


Both gas and electric rates we know 
vary considerably throughout the coun- 
try, and the amount of hot water used 
per month varies from family to fam- 
ily. However, let's compare the month- 
ly cost of heating 3000 gal. of water 
from 50° to 150° F. The high-speed 
electric recovers 18 gal. per hour on each 
4500-watt element if we assume 95% 
efficiency. Approximately 750 kwh 
would be used to heat 3000 gal. of water 
and, with a rather low rate of $.015 per 
kwh (off-peak charges will not be 
available or practical on this water 
heater), the cost will be $11.15. The 
high recovery 53,000-Btu-per-hour gas 
heater recovers 44.5 gal. per hour based 
on only 70% efficiency (the minimum 
AGA requirement). Approximately 3,- 
454,000 Bru or 34.54 therms would be 
used to heat the same 3000 gal. of water. 
Using a rate of $.62 per thousand cubic 
feet of 1000 Bru natural gas, the cost 
will be $2.14. Yes, one-fifth the cost of 
using electricity. Even if a higher gas 
rate of $1.50 per thousand cubic feet 
of 1000 Bru gas were used, the cost 
would be $5.18, or one-half the cost of 
heating at the lower electric rate. 

Is the customer willing to pay that 
much more for the privilege of using 
an electric water heater that has a lower 
standard of performance? The customer 
may not know about this high cost until 
after the heater is installed. 

Water heaters of 40-gal. tank sizes, 
whether gas or electric, can be manu- 
factured for comparable costs and per- 
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Electric vs. gas .. . Low cost electric 


heaters are the goal of electric manufacturers 



























haps the electric model can even be re- 
tailed at $20 to $40 lower than gas 
models. The present 40-gal. high speed 
electric heaters retail from $120 to 
$140, while gas heaters of similar con- 
struction sell for $130 to $160. Instal- 
lation costs vary considerably for each 
individual situation, but under like con- 
ditions we will here assume they will 
be about the same on both models. 
With a $20- to $40-differential in 
selling pri’e, the plumber, the builder, 
and the customer might be attracted un- 
less they know all the facts. Some 
plumbers aud some builders might even 
know the facts, but feel they will not 
have to live with the heater day after 


day and will not have to pay the bill 
at the end of the month. Which heater 
will they install? Lower cost electric 
water heaters have been the goal of the 
electric manufacturers for some time. 
This lower initial cost with a story built 
around the q: :<k recovery of 10 gal. of 
water in only 33 minutes is and will 
continue to be the basis for strong elec- 
tric water heating competition. 

Gas utilities should continue to main- 
tain very aggressive advertising and 
selling programs directed to plumber, 
builder and user. Those who have not 
been active should become so, fast, and 
sell the advantages of AUI 40 (auto- 
matic, underfired and insulated mini- 



















































MMUNITION fdr the gasman in 
| “Battle of the Fuels’ has been pro- 
vided by the recent findings of the com- 
mittee on comparison of competitive 
services of the AGA. Based on informa- 
tion volunteered by 92 gas utilities serv- 
ing 61° of the total gas meters in the 
United States, the actual figures of the 
| comparisons are published in a 26-page 
booklet available from the AGA. 

To obtain comparisons between gas 
and electric cooking and water heating, 
the committee made studies in large 
groups of homes and had several agen- 
cies, working independently of each 
other, run tests to determine maintenance 
and operating costs. 

Gas came out ahead on all counts. Cost 
of initiai purchase of appliances, instal- 
lation, operation, and maintenance were 
{| all items that were lower for gas than 
for electricity. The average purchase price 
of 30-gal. gas water heaters in operation 
| was $109, whereas the average for the 
comparable 66-gal. electric heater was 
approximately $45 higher. The monthly 
operating cost of this gas water heater 
; on the basis of 38-gal. per day usage was 
$2.69, whereas its electric counterpart 
consumed $5.15 worth of electricity dur- 
| ing the same period. This 1.9 ratio 
climbed even further out of proportion 
as the amount of hot water per day went 
up. At the 100-gal.-per-day level, electric 
water heaters cost 2.3 times as much to 
operate as do gas units. 

Cooking costs followed the same gen- 
| eral pattern. The owner of the most popu- 





Ammunition for battle of the fuels | 


lar gas range paid $218 initially, whereas 
his neighbor who favored electricity paid 
$270.41 for the most popular electric 
model. This represents $52 saved by the 
gas user at the very beginning. To have 
his gas range installed he paid approxi- 
mately $6 less than his neighbor who 
already has three-wire service in his home, 
and he paid only 1/10 of the installa- 
tion bill that his neighbor who switched 
from a gas range to electric cooking paid | 
to have three-wire service run into his 

home and have his range connected. 

The man with the gas range also saved 
on his cost of operation over the year. 
His bill over the 12-month period to- 
talled $11.76 less than that of his neigh- 
bor using electricity for cooking. Also, | 
his maintenance bills were less than his 
neighbors by $4.34. 

The pamphlet includes a list of 73 
towns and cities across the nation and 
shows how much more it costs to cook 
and heat water by electricity in those lo- 
calities. These amounts run anywhere | 
from $16.32 per year more, as is the case 
in Nashville, to $150.24, which is the 
additicral amount paid by the average 
electrical user in Lawrence, Kan. 

These hgures are based on a hot water 
usage of 50 gal. per day and the aver- 
age amount of family cooking. | 

Several good sources for comparative 
fuel costs are listed in the back of the 
pamphlet, and can be put to good use by 
the gasman located in an area where elec- 
tric competition presents a serious prob- 
lem. 












mum 40-gal. size) gas-fired water hear. 
ers. Forty-gallon tank IZ€ aS & mini. 
mum, however, is not the complete 
answer in itself. 

It would seem from our discussion 
up to this point that the hot water re. 
quirements of modern living can be 
satisfactorily met only with a Water 
heater having a recovery capacity of ap. 
proximately 36 gal. per hour or higher, 
While it is true that many gas Water 
heaters of lower recovery capacity and 
even smaller tank sizes will do ap 
acceptable job, and wil! outperform 
many electric models, now is the time 
to close the door to our competition by 
installing the best. AUI 40 has gone g 
long way in many areas toward estab. 
lishing gas water heating as the bes. 
Perhaps now is the time for the gas in- 
dustry to consider adding another 40 to 
make our goal AUI 40/40. With , 
minimum of 40-gal. storage Capacity 
and a minimum of 40-gal. recovery ca. 
pacity, there would be no doubt abou 
meeting the hot water requirements ip 
our modern homes. It would seem thar 
no matter how high the cost of gas ip 
any given area there is no place in this 
increasingly competitive field for the 
low recovery gas water heater, especial- 
ly when we are talking about a fuel that 
has no limits as to burner input. It is 
true that there are engineering prob- 
lems to be overcome in design and con- 
struction but enough manufacturers 
have surmounted these problems to 
prove high recovery can be achieved. 
Why not make the water heater the 
standing servant of the customer at all 
times, and eliminate appliances that 
through “just acceptable” or “below 
standard” performance regulate the 
schedules and manner in which the 
family is to live. 

High quality construction and long 
life should continue to be a consider- 
ation and initial cost should be kept as 
low as possible without sacrificing this 
quality. With the lower cost of oper- 
ation offered by gas fuel it takes only 
a very few months to pay for normal 
differences in initial cost. It would be 
unwise to try under-selling at a sactl- 
fice of either quality of construction or 
performance. 

We should face the eventuality of 
electric utilities allowing a full 9-kw 
input on water heater installations and 
do all we can to sell the water heater 
that uses the fuel with unlimited input 
and which provides unlimited perform- 
ance at lower cost. We must capitalize 
on these advantages now. ' 
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A general layout of Operation Cue’s Survival City. LPG and piped gas installations at the 4700-ft mark withstood the 
blast well. Two gas utility trucks at the 15,000-ft mark came through the test unscathed. Regulator pits and domestic gas 
meters were operative immediately after the bomb was touched off. 





66 PERATION CUE” in Yucca 
Flats, Nevada, presented piped 
gas and LPG with the most severe test 
of their history. Underground utility 
gas pipe within 1500 ft of the 500-ft 
shot tower, and L. P. gas storage plants 
and domestic installation, one of which 
was 1840 ft away, were exposed to the 
violence of this largest of all A-bombs. 
Some of the gas appliances were actu- 
ally in operation at the time of the 
blast. 
“Paralyzing, terrifying thunder—like 
a crashing fulmination of hell— 
smashed into our Patton tank with a 
single lash of demoniacal rage.” This is 


ED staff report 
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How gas survived the A-bomb test 


By HAROLD C. HOOD : Field Editor 


how Marvin Miles, an eye-witness re- 
porter and member of the Los Angeles 
Times staff, described the fury of the 
35-kiloton A-bomb blast on May 5. Mr. 
Miles braved the blast at the 3100-yd 
mark in one of 55 50-ton Patton tanks 
in the Army's Task Force Razor, which 
rumbled toward ground zero three min- 
utes after the first blinding flash of the 
bomb. 


Joint test 


The test was conducted jointly by the 
Federal Civil Defense Administration 
and the AEC for the purpose of deter- 
mining the amount of havoc that would 
be wreaked by an enemy A-bomb attack 
on an American city. Another impor- 





tant reason for the test was to learn 
how effective various protective meas- 
ures actually are in the face of a real 
atomic explosion. Manufacturers of all 
types of motor vehicles, house trailers, 
gas and electric utility equipment, and 
other commonly used items participated 
by furnishing equipment to be used in 
the test. 


“Survival City” 


The dummy town, built to simulate 
conditions in any vulnerable American 
city, was dubbed “Survival City,” and 
contained buildings and installations 
situated in such a manner that various 
degrees of bomb damage could be 
studied. 
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This utility gas equip- 
ment, located behind 
one of the concrete 
homes at the 4700- 
ft line, withstood the 
force of the bomb 
blast. 


Piping and fittings 
connected to the 
18,000-gal. LPG tank 
at the 4700-ft line 
are shown after the 
blast. No damage 
was done to piping. 
The only casualty in 
this LPG installation 
was the railing and 
a rung of the ladder 
at the top of tank. 





Three different types of gas meters are shown still intact after the explosion. These were 
mounted on the back of one of the concrete buildings at the 4700-ft mark. 


Many projects, identified by number 
were set up to study the effects on 
particular classifications of equipment 
Civil Effects Test Project 35.4, indus. 
trial and domestic gas storage and dig. 
tribution, was set up for the Purpose 
of testing all aspects of gas usage unde 
atomic explosion conditions, Projecy 
35.4a was concerned with LPG, while 
Project 35.4b dealt with natural and 
manufactured gas. The former wag 
sponsored by the LPGA and its mem, 
ber companies in cooperation with the 
FCDA. Project officer was Paul w 
Tucker of Phillips Petroleum ( 
assisted by G. R. Webster, Pyrofax Gas 


Co. 





Sponsorship 


The natural and manufactured 
project was sponsored by the AGA and 
its member companies also in cooper. 
tion with the FCDA. The leader of this 
phase of the test was Guy Corfield 
Southern California Gas Co. The two 
segments of the industry worked close. 
ly together in preparing test equipment 
Propane, for example, was used in util- 
ity-type pipelines laid near the shor 
tower because of the lack of a supply 
of natural or manufactured gas. 

The premise under which the LPG 
tests were conducted was, in the words 
of the FCDA, that “knowledge of the 
effects of a nuclear explosion on typical 
liquefied petroleum gas equipment in- 
stallations is necessary in planning post. 
disaster civil defense operations because 
of the importance of having available 
such equipment for emergency uses fol- 
lowing a nuclear attack.” 

To attain this knowledge, installa- 
tions of 100-lb bottled gas cylinders and 





Roger Johnson of Carl Byoir & Associates, 
holds up the wig which was hurled from the 
head of the mannikin to the top of the um 
damaged gas refrigerator in the background. 
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ICC gas uuvamers were tested 
ae locations, each site be- 
ing at a different distance from the 
blast. Typical 1.PG equipment was in- 
stalled in accordance with normal do- 
mestic and commercial practice in sev- 
eral of the buildings erected for Oper- 
ation Cue. All tanks were partially 
filled, and live gas was furnished to ap- 

liances in one of the buildings. 

An LPG distribution and storage sta- 
rion was installed at a point where sub- 
stantial damage to aboveground struc- 
cures was expected. Included in the sta- 
tion was an 18,000-gal. storage tank 
mounted on concrete saddles, a pump, a 
distribution building housing charging 
facilities and cylinders, and associated 
piping and controls. Moments after the 
blast the building disintegrated. The 
storage tank, however, remained intact, 
the only damage being a bent rung on 
the ladder. 

Civil defense authorities who went 
into the damaged area after the A-bomb 
explosion reported that the town’s other 
liquefied petroleum gas systems suffered 
only superficial damage. In seven of 
eight tanks tested, volatile fuel re- 
mained intact and usable. In the eighth 
tank a valve had been sheared off and 
the gas had escaped. All of the eight 
cylindrical tanks had been moved from 
their original positions by the force of 
the blast. 


4700-ft mark 


The LPG station was located at the 
4700-ft mark along with four other test 
buildings on “Doomsday Drive.” Two 
of the other structures shared the fate 
of the station. One of these, a two-story 
masonry house, spouted billowing 
smoke from inside moments before it 
caught the full force of the shock wave 
and flew apart in every direction. This 
dwelling had been constructed of one 
layer of brick backed by a 4-in. wall of 
cinder block, and was typical of many 
homes throughout the nation. Wax 
dummies inside the building, represent- 
ing an average American family, were 
badly mutilated. 

Also completely destroyed by the 
atomic holocaust was a single-story 
frame rambling house without a base- 
ment. This was similar to many mod- 
ern one-story frame homes built on a 
concrete slab, except that the bathroom 
was constructed with reinforced con- 
crete walls and ceiling to serve as a 
family shelter. Only the reinforced bath- 
room survived the blast. 
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A-bomb .. . Underground facilities 


withstood the shock wave 





Two of the homes on this residential 
street managed to remain intact, and 
suffered only blown-out windows, flash 
burns, nicks from flying debris, and 
interior damage. One of these was con- 
structed of 8-in. masonry blocks, steel- 
reinforced. The other was made of pre- 
cast, expanded shale aggregate concrete. 

Power lines on the ill-fated drive did 
not fare so well. Lines drooped to the 
ground, and five of the 15 power-line 
poles were snapped near the ground. 


The other poles were charred and splin- 
tered. 


Natural gas 


Project 35.4b, closely tied in with the 
LPG project, was conducted because 
“the extent to which natural and manu- 
factured gas utility installations may be 
disrupted in the event of nuclear ex- 
plosions is of considerable interest to 
civil defense authorities, since such in- 
stallations represent one of the basic 
utility services. This project is designed 
to obtain information on the effects of 
blast pressure on critical underground 
units of a typical gas distribution sys- 
tem.” 

Installations comprising valve pits, 
regulator vaults, and 6-in. gas piping in 
trenches both normal to and parallel to 
the direction of blast were made at two 
locations where different degrees of 
damage were anticipated. The pipe in- 
stallations included both cast iron and 
steel sections with appropriate fittings 
and various types of service connec- 
tions. 

Also installed were service lines of 
steel, copper, and plastic material, which 
were connected to the residential-type 
houses constructed for the project. Both 
rigid and flexible sections through 
building walls were tested. Typical do- 
mestic gas appliances were located in 
several buildings, and live gas was used 
in only the brick house. 

The AEC, in its preliminary evalu- 
ation of the results of the LPG project, 
reports that the project officer had the 
following to say regarding his observa- 
tions within the first hours following 
the shock: 

“Preliminary evaluation indicates that 
the liquefied petroleum gas bulk tank 


(at 4700 ft) sustained only superficial 
damage from the blast. It was confined 
to the ladder, the railing, and the walk- 
way around the top of the tank. All 
valves and piping were intact. No gas 
was leaking, and the entire contents of 
the tank—-15,400 gal. of LPG—re- 
mained available for use. The cylinder 
filling building was destroyed, although 
the piping to it was not damaged. The 
transfer facilities—a liquid pump and a 
vapor compressor—also appeared un- 
damaged. The plant could quickly be 
put back into operation for emergency 
use by employing a small bulk delivery 
truck to do transfer operations and cyl- 
inder filling until electric power lines 
were restored to servicee. In fact, for 
most uses, the gas in the storage tank 
would be available by taking advantage 
of gravity flow plus the inherent pres- 
sure of the gas itself.” 

He reported that no LPG containers 
in the entire area were ruptured. Even 
those located at the 1840-ft and the 
2750-ft lines suffered only minor dam- 
age. Both of the 500-gal. tanks at these 
two forward locations still had their gas 
contents available for immediate use. 

Seven of the eight cylinders used in 
the test were likewise available for serv- 
ice, although they were displaced some- 
what from their original positions. The 
eighth had its valve sheared off by the 
impact. The major damage to the tanks 
was occasioned by the blast itself rather 
than by flying debris. Thermal damage 
was nonexistent. There was no evidence 
of fire. 


Availability of fuel 


The test indicated that L. P. gas will 
be available as a fuel when exposed to 
atomic effects of this degree of severity. 
The test also indicated that where a 
house remained intact the LPG equip- 
ment was salvable and ready for use 
with minor repairs. 

In the natural gas and manufactured 
gas tests of Project 35.4b, the project 
officer, Guy Corfield, reported the gross 
effects observable within the first hours 
after the blast. He found that prelim- 
inary evaluation showed that under- 
ground piping, valve pits, and regulator 
vaults at the 1470-ft and 4700-ft lines 
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Within a few minutes after the 35 kilotron bomb was set off, observers were served 
LPG-cooked breakfast on “Media Hill.” All present agreed that LPG is an ideal “disas- 


ter’ fuel. 





Emergency feeding exercise 


proves ‘disaster’ value of LPG 


IFTY minutes after Operation Cue's 

35-kiloton atom bomb had been 
touched off, an “atomic” breakfast was 
served to 1200 people with the aid of 
bottled gas. The mass feeding practice 
was part of the Atomic Energy Commis- 
sion's civil defense operation. 

Breakfast consisted of orange and 
grapefruit juice, scrambled eggs, scrap- 
ple, bacon, rolls, marmalade, coffee, and 
milk. Within 20 minutes after the shot 
was fired the meal was ready to be served. 
Quickly moving lines of newspapermen, 
television representatives, AEC and civil 
defense personnel, and official observers 
from all parts of the country were served 
without 2 hitch. 

The breakfast was prepared and served 
by a group of 60 persons, composed of 
volunteers from all over the country, 
working through the Federal Civil De- 
fense Administration's National Advisory 
Committee on emergency feeding. Each 
member of the group is a professional 
in his own field. The group represented 
professional associations and companies 
inat are cooperating with civil defense 
in planning emergency mass feeding fol- 
lowing atomic attack. 

The meals prepared and served by this 
group are comparable to meals that would 
be given to casualties and evacuees follow- 
ing an attack on cities, provided the food- 
stuffs are available. Food supplies would, 
of course, depend upon local situations. 

GAMA and the LPGA played impor- 
tant roles in the mass feeding exercise. 


Members of LPGA rushed in supplies of 
gas in portable tanks just before serving 
tume. GAMA representatives were on 
hand to connect the fuel lines to the util- 
ity gas cooking appliances, and help with 
the preparation of the meal. 

Because of unfavorable weather condi- 
tions, firing of the shot was postponed 
nine times. Observers, however, were on 
duty at “Media Hill” and other assigned 
posts before each postponement. Heavy 
coats, caps, and gloves did not always 
provide sufficient protection from the cold 
desert night air, and coffee brewed on 
LPG-fired ranges was heartily welcomed 
by the observers. 

In one test run before the blast, GAMA 
and LPGA trucked tanks of LPG into 
the observers’ area, connected fuel lines, 
and had coffee ready for newsmen and 
TV representatives within 12 minutes. 

The day following the firing of the 
bomb the mass feeding teams set up facil- 
ities in the forward area. Lunch for all 
observers studying the results of the blast 
was prepared using cooking equipment 
made of rubble from damaged structures 
and converted appliances taken from the 
test homes. The menu consisted of tomato 
juice, roast beef served with a roll, beef 
vegetable stew, baked beans, fruit, coffee 
and milk, and dessert. 


Results of the practice—everyone who 
witnessed the meal preparation agreed 
that bottled gas is an ideal ‘disaster’ fuel 
because of its portability and adaptability 
to standard gas appliances. 
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A-Bomb ... Meters and 
regulators on sheltered 


side were undamaged 








la 


were apparently undamaged with the 
exception that the aboveground 4.i9 
vent pipes of the regulator vault ar 1479 
ft were snapped off at ground level 

Pipe, buried 3 ft in the ground, was 
undamaged. Valve pits and vaults had 
cast iron covers at ground level which 
were slightly displaced by the impact a 
1470 ft, but were unmoved at 4700 & 

The service piping to houses at the 
4700-ft and the 10,500-ft distances, ang 
the house meters and regulators outside 
the east walls of the one-story pre-cag 
slab houses apparently were undamaged 
Appliances in the slab house at 4700 § 
(range, water heater, and room heater) 
were slightly damaged but usable. The 
refrigerator door and top were badly 
dented. 

In the two-story brick-faced home 
that was destroyed (4700-ft mark), the 
appliances (refrigerator and range} 
which were located on the first floor 
were badly damaged and apparently up. 
usable. The water heater and the clothes 
dryer in the basement of this house 
were undamaged. The gas refrigerator, 
and the meter attached to the basement 
wall were torn apart at the piping con- 
nections and were lying on the ground 
but probably would be usable when re 
piped. House piping in the basemen 
was torn away from the ceiling neares 
the west wall. 


Appliances operative 


The refrigerator, water heater, an 
room heater in the one-story slab pre 
cast house at the 10,500-ft line were ap 
parently undamaged and were immed: 
ately reusable. The only thing that hap 
pened to them was that their pilot lighs 
had been extinguished. 

Eyewitness T. T. Arden, president ot 
GAMA, in commenting on Operation 
Cue, stated that while some valuable in 
formation was obtained from the tess 
regarding gas appliances, no general 
conclusions as to how to install them 
safeguard them from atomic attack had 
been drawn. The bomb used in Opet- 
ation Cue was only of 35 kiloton rating, 
Mr. Arden pointed out, and appliances 
that had come through unscathed in the 
‘est might be completely destroyed i 
subjected to a hydrogen bombing. 
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Wisconsin Public Service holds with the PR rule that “what 


employees think and say about their company carries more 
weight than any other single method of publicity.” 


Employees rewarded for good 


relations with the public 


By C. B. BOULET, Director of Personnel * Wisconsin Public Service Corp., Green Bay 


"Presto: —Good public relations— 


HAT’'S what the man said. He said, 

“Good public relations is a state 
of mind. When the state of mind of all 
the people associated with a company is 
favorable, then—Presto—you have 
good public relations.” 

Okay, go ahead and object, you pub- 
lic relations experts. Point out that the 
exciting story of your company needs 
to be dramatized in institutional adver- 
tising, press releases, booklets, films, 
radio and television programs, visitor 
days, and all the other accouterments of 
your profession. And yet you will prob- 
ably agree that all the tools your agile 
minds can devise aren't worth a hoot 
without employee backing. The cardinal 
principle of public relations still re- 
mains— ‘Good relations must begin 
within the organization. What em- 
ployees think and say about the com- 
pany Carries more weight than any other 
single method of publicity.” 

Utility companies recognize that fact. 
They have attempted to condition em- 
ployees to tell the correct story by sub- 
jecting them to a barrage of training 
programs. And the programs have been 
good. Many organizations have devel- 
oped their own films, speeches and 
booklets in an effort to impress on their 
people the rudiments of good customer 
and public relations. 

That type of program is essential. 
Employees should know answers to 
questions that customers might ask. 
They should be aware of erroneous con- 
ceptions held by the public. They should 
have schooling on the best way to ap- 
proach customers, to placate customers, 
and to solve customers’ problems. It is 
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helpful to have employees know about 
rates and policies pertaining to delin- 
quent accounts, merchandising, dealers, 
right-of-way, service charges, home calls 
and the million and one other items that 
are a part of the business. But even if 
an employee were able to absorb and 
disseminate all of that information, one 
more thing is needed. For lack of some- 
thing better, let's call it “state of mind.” 

Henry A. Overstreet in his book, “In- 
fluencing Human Behavior,” says, “Ac- 
tion springs out of what we fundament- 
ally desire..." Personnel men long ago 
came to the conclusion that... “the 
most important factor in employee ef- 
fectiveness and morale was the mental 
outlook of the individual.” Wise men, 
through the ages, have made the same 
observation in many different ways. 

Why not, then, devote some talent 
and energy toward creating the desire to 
do a good customer relations job? Why 
not use an adult approach and recognize 
that people who work for utilities can 
be pleasant, courteous, sincere and in- 
formed? Why not recognize that most 
bad customer experiences occur because 
some member of our organization didn't 
particularly care about doing an out- 
standing job? Why not believe that the 
employees we hire are top-flight and 
know the fundamental techniques for 
handling people and only need the 
proper inspiration to live up to their 
Capacities? 

It can be done. We all have some em- 
ployees who inconvenience themselves 
to create that warm glow of favorable 
opinion about our companies and our 
industry. We have people who, without 
any prodding, gladly go “the second 
mile” with customers. We have people 


whose entire attitude says, “You—our 
customer —expect the best and I'm 
proud to accept the obligation to give 
it to you.” Why is it that only some of 
our people have a real affection for ren- 
dering good service? Why is it that 
some utilities have developed that per- 
sonality more than others? 

An examination of those organiza- 
tions whose employees have an awak- 
ened spirit of service reveals that it 
didn't just happen. Most of them have 
had a clearly defined program. Most of 
them, with much forethought, have 
been traveling the road to good public 
relations in all their training programs 
and communication media. A review of 
their activities might be interesting. 

Practically all of those companies 
whose employees put out extra effort 
customer relations-wise have what 
might be termed “report meetings.” 
These are sessions attended by em- 
ployees and their wives at which a high 
company official, often the president, re- 
ports on the state of the company. In 
addition to discussing the company’s 
financial situation, employees are in- 
formed of proposed plans, programs 
and problems. Conditions that particu- 
larly affect the wage earner group are 
brought into the open and carefully 
scrutinized, whether they be encourag- 
ing or discouraging from the employee's 
point of view. 

The objective of such meetings is to 
give employees the feeling of belonging 
—of being a partner in an enterprise. 
Questions they might have concerning 
the company’s operations are truthfully 
answered. Opinions of employees on the 
proper solution to company problems 
are solicited. This exhibition of sincere 
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interest in employee problems and 
opinions builds a faith and belief in 
their organization that readily translates 
itself into a Cesire to build the business. 

Another program utilized by the 
more public relations conscious com- 
panies exceeds provincial bounds. These 
progressive companies recognize the 
threat of socialism to the utility indus- 
try and make sure their employees also 
know what might happen to their econ- 
omy and their company should the trend 
continue. These companies take heed of 
the warning issued by Robert E. Ginna 
of the Rochester Gas & Electric Corp. 
wherein he said, “It is an obligation to 


ourselves—and it is certainly a duty to 
our customers, therefore—that we 
should support and participate so far as 
possible in those activities of our indus- 
try which help to secure the future and 
protect us against insidious forces de- 
structive of our hopes and plans.” 
The companies that have done the 
best job along these lines devise pro- 
grams that show how the national pic- 
ture can affect their organization and 
their employees. The subject matter is 
usually first presented in employee 
meetings by means of films, charts, maps 
and other visual aids. Recognizing that 
the battle is a continuing one, they util- 








WPS for its 
program 


AGA commends 





ize all methods of con MUNICation to 
keep employees informed and to ani 
courage their support. House o¢ 
reading racks, bulletin boards, and Spe. 
cial mailings to employees’ homes ane 
used to supplement regular informarisn 
programs. 

One method that has drawa much fo. 
vorable comment is the p.csentation of 
annual awards by Wisconsin Public 
Service Corp. to the three employees jin 
the company who, “through uniform 
and patient courtesy, and original and 
unselfish acts in order to better serye 
customers, have contributed most to the 
betterment of public relations,” The 
competition, named after its originator, 
C. R. Phenicie, retired vice president of 
the company, is open to employees be. 
low the supervisor level. Mr. Phenicie 
annually contributes a trophy and gay. 
ings bond to the winner. Cash awards 
are made by the company to the three 
winning employees. 

Data sheets are completed for each 
candidate which require answers wp 
some very probing questions. Weighed 
heavily in determining the winner js 
the attitude of the individual in giving 
freely of his own time to further the 
company’s interest and to assure the cus- 
tomer of the best possible service. Other 


factors include job performance, cour. 
tesy, promotion of company products 
and services, participation in company 
and community activities, cooperative. 
ness and customer satisfaction. It is in- 
teresting to note that winners of these 
coveted awards are generally people 
who have gone to extreme lengths to 
satisfy customers at considerable incon- 
venience to themselves. 

The first place winner in the last an- 
nual contest was commended for his 
poise, objectivity, friendliness and un- 


Last year’s winner of the C. R. Phenicie 
award is Howard Johnson (left). Reading 
his data sheet is W. H. MacDonald, Green 
Bay division manager. 


“Wisconsin Public Service Corp.'s C. R. Phenicie PR award for 
employees is the model for similar contests started by several other 
utilities. This pioneer contest is an effective and inexpensive goodwill 
builder — tailormade for small as well as large gas companies,” says 
the AGA public information bureau’s Intercom Special Report. 


Qualities that highlight winner's data sheets include: 
Has an unusually pleasant way with people . . 
Mever overlooks an opportunity to sell the company to the public and to pro- 


mote major appliance load .. . 


Goes out of his way to help people . . . 
Stops during his noon hour to meet customer at a specified time . . 


derstanding. The data sheet accompany: 
ing his entry cited many instances of 
his loyalty and unselfish devotion to the 


problems of the customer. His supet- 
visors reported the many suggestions he 
offered to improve service and establish 
a friendlier relationship with cus :omers. 

C. E. Kohlhepp, president of Wis 
consin Public Service, which pioneered 
this type of contest, says this about the 
activity: “We feel that through the 
external, internal, and word-of-mouth 
publicity the award receives each yeat, 
our people discover that many little 
things they do to better serve our cus 
tomers are recognized by management. 
The award and attendant publicity stim 
ulates all of us to strive for public good 
will in all of our activities.” ' 


Never loses his poise; is a good listener . . 

His loyalty and honest effort in giving his best without seeking recognition or 
praise have made him an outstanding employee . 

Mild mannered and very patient with irate customers . . 

Goes beyond normal requirements to explain to customers on high bills or 
otrer rate questions. . . 

Never rushes through an interview with a customer . 

Is always given the tough problems to handle because of his tact and under- 
standing .. . 

Never antagonizes customers and has a knack for getting customers to see and 
understand the right solution to their problems . . . 

Is very cooperative with everyone in uis department and in all other depart- 
ments... 

Time means nothing to him when a customer's problem is involved . . . 
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° 
Principles of operation 
and estimated costs 


By G. V. McGURL 
and G. L. FLEMING 


Koppers Co. Inc., Pittsburgh 


DIRECT, low-cost answer to base 

load, peak load, or standby prob- 
lems of the gas industry is found in the 
Koppers-Hasche reformer. It is a self- 
contained gas plant for reforming pro- 
pane, butane, natural gasoline, or any 
mixture of the three, for the produc- 
tion of gases, interchangeable with car- 
buretted water gas, oil gas, or natural 
gas. 

This reformer consists essentially of 
two highly efficient regenerators, sepa- 
rated by a combustion chamber. These 
regenerators are formed by stacking 
special patented tile,* made from high- 
grade ai ‘mina. When these tiles are laid 
face to face, they form regenerative 
masses with the channels, in the tile, 
matching to form a number of small 
parallel {, «s that extend throughout 
the length .f the regenerative masses. 

One of the exclusive design features 
of the Koppers-Hasche reformer tile is 
the dimensional relationship between 
the flue areas and the surrounding re- 


°U. S. Patent 2,622,864. 
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over 1300 Btu. 










Fig. 1 is a complete reformer installation with a | MMcf per 
day make-gas capacity. All the control instruments, the cycle 
timer, etc., are mounted on the side of the unit (in the enclosure 
beneath the operator's arm). The operator is adjusting the air- 
slide valve, which controls the heating value of the make-gas. This 
is the only adjustment required for operation. Once set, it requires 
very little subsequent attention. In the right foreground is shown 
the reversing valve and injector. The reformer operates equally well 
when using propane, butane, or natural gasoline as feed stock, and 
produces a sendout gas varying in heat content from 530 Btu to 





fractory mass. Dimensions and design 
of the flues are such that the tiles store 
and release heat at the optimum rate 
for uniform production of reformed gas, 
maximum cold gas efficiency, and maxi- 
mum reclamation of Btu's or heat in- 
put. 

Fire brick and insulating brick sur- 
round these regenerative masses to 
minimize heat losses. All the refrac- 
tories are enclosed in a steel shell, the 
temperature of which, at the hottest 
point, does not exceed 200° F under 
normal operation. 


One or two injectors inspirates a 
small amount of primary air with the 
hydrocarbons to be reformed, and a 
four-way reversing valve controls the 
direction of flow of gases through the 
furnace. 


An estimate of the costs of operating 
a Hasche reformer would begin with an 
analysis of feedstock requirements, as 
shown in Fig. 3. These may be readily 
converted to cost of hydrocarbon feed 
per 1 Mcf of sendout gas. Other oper- 
ating costs will include: 


1. One operator per operating shift. 


This operator spends only a small por- 
tion of his time checking the reformer 
operation, which leaves him ample time 
to unload the LPG shipments, to oper- 
ate the sendout gas compressors, and 
to perform general maintenance and 
housekeeping duties. 


2. Actual plant operations have 
shown that the maintenance and repair 
costs for the entire installation will 
amount to approximately one cent per 
| Mcf of make-gas. 


3. Utility requirements per 1 Mcf of 
make-gas are limited to approximately 
65 gal. of 70° F cooling water and 
1.5 standard cu ft of compressed air for 
the reversing valve operation. Only a 
small amount of 110-volt electricity is 
required for the timer and feed pump 
operation. 

Experience has shown that all oper- 
ating costs other than fuel will not ex- 
ceed five to six cents per | Mcf of make- 
gas. With propane at seven cents per 
gallon, the raw material cost amounts 
to 42 cents per 1 Mcf when producing 


This article has been adapted from a talk presented 
before the operating division of the NECA in Hart. 
ford, Coean., Nov. 4, 1954 
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Flow diagram of the reformer 


Fig. 2. Flow diagram illustrates the construction 
of the reformer and the flow of materials through a 
typical installation. The liquid hydrocarbons to be 
reformed to a base load, peak load, or standby gas, 
are transferred by pump (1) from storage (2) to 
the vaporizer (3), where the hydrocarbon liquid is 
vaporized. 

Leaving the vaporizer, the hydrocarbon gas, 
under pressure, passes through a venturi injector 
(4) where a predetermined amount of air is inspir- 
ated. This air-gas mixture, which is on the rich side 
of the explosive range, then flows through the four- 
way reversing valve (5) into one of the regener- 
ative tile masses (6) of the reformer. 

In passing through this tile mass, the air-gas 
mixture is preheated, and as it enters the combus- 
tion chamber (7) the air content reacts with part 
of the hydrocarbon to supply the heat necessary for 
cracking and reforming. The heat thus liberated 
maintains the proper cracking temperature in the 
unit so that no external heat is needed beyond that 
required during the initial heating period. 

From the combustion chamber, the reformed 
gases pass through the second regenerative tile 
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mass (8) where sensible heat is extracted. The 
cooled gases leave the reformer through the four- 
way reversing valve (5) and are piped to the gas 
cooler (9) for final cooling before distribution. 

At regular intervals, the direction of flow is re- 
versed so that the gases enter through tile mass (8) 
and leave through tile mass (6), thus utilizing for 
preheat the heat stored in regenerative mass (8) 
during the previous cycle. By this means, the utilizo- 
tion of the heat stored in the regenerative masses 
results in an over-all cold gas efficiency in excess 
of 95%. Only one control, the amount of air inspir- 
ated by the injector, is required to change the heat 
content of the reformed gas over the entire range 
of 530 to 1300 Btu. 

Also shown is a view of the patented tile and the 
mode of stacking to form the regenerator. Note 
that the gas passes through the tile banks in small- 
diameter circular flues. Gas velocity is high, permit- 
ting a good heat transfer coefficient between re- 
fractory and gas. The ratio of gas passage to tile 
area is especially designed to prevent damage to the 
tile due to rapid change of temperature. After three 
years operation, there is no sign of deterioration. 
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Koppers-Hasche reformers... 


Some 20 units are in operation throughout the country 








REFORMED GAS FEED REQUIREMENTS 
GALLONS FEED/1000 CU.FT. MAKE GAS 
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Fig. 3. Raw materials in gallons of propane, bu- 
tane, or natural gasoline (grade 26-70) required 
to produce | Mcf of sendout gas. Heating values of 
the make-gas are shown at the bottom. The feed 
requirements shown are gross values, and no addi- 


tional fuel will be required by the reformer to pro- 
duce the make-gases as shown. 


Many formulae and test burners have been de- 
vised to assist in evaluating the interchangeability 
of gases. In addition to using available formulae, it 
is Koppers practice to produce and burn the gases 
for any proposed installation in appliances having 
burners characteristic of those used in the com- 
munity, and adjusted accordingly to be certain that 
the reformed gases will actually burn satisfactorily. 

Actual experience and plant-scale tests have 
proved that propane reformed in a Koppers-Hasche 
reformer to about 630 Btu per cubic foot with a 
gravity of 0.84 will replace carburetted water gas 
with a heating value of 570 Btu and a gravity of 
0.72. 

Large proportions of reformed gas with a heat- 
ing value approximating that of the natural gas 
may be mixed with the natural gas. If necessary, 
complete replacement of natural gas may be at- 
tained by increasing the heating value of the re- 
formed gas to a value 100 to 150 Btu higher than 
that of the natural gas. 














a 530-Btu gas, or a total of 48 cents 
per 1 Mcf of make-gas at the gas cooler. 

The first commercial reformer used 
for the production of heating gas was 
put into operation in January 1951 in 
Johnson City, Tenn. Originally, this 
unit produced base load gas inter- 
changeable with a 900-Btu propane-air 
mix. However, the heat content of the 
reformed gas was gradually increased to 
approximately 1100 Btu prior to the 
distribution of natural gas. Gradual 
conversion to 1100 Bru was handled by 
the company's service personnel. Final 
conversion, in March 1954, from re- 
formed gas to natural gas was made 


successfully with a few minor burner 
adjustments. This reformer is now 
maintained in standby service. 

Another installation at Kinston, N. 
C., has recently been equipped with con- 
trols to permit completely automatic 
operation based on service demand. 

At North Miami, Fla., another unit 
produces a reformed gas from propane 
with a heat content of 709 Bru that ts 
interchangeable with a 709-Btu oil gas- 
air mix. An additional reformer has 
been projected to meet increased peak 
load requirements. 

All told, some 20 units are now in 
operation throughout the country. 


The Koppers-Hasche reformer is the 
result of many years of experimental 
and developmental work in the field of 
thermal cracking of hydrocarbons by 
Dr. R. L. Hasche. Dr. Hasche and Kop- 
pers Co. have entered into an exclusive 
agreement for the sale of reformers for 
the production of heating gases. The 
Hasche Engineering Co. of Johnson 
City, Tenn., handles the sales of reform- 
ers of limited size in nine southern 
states, while Koppers Co. Inc. handles 
all other domestic and foreign sales. The 
reformer is known as the Koppers- 
Hasche reformer or the Hasche re- 
former. s 





Views of Central Florida Corp.'s installation. 
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Conferees at the recent AGA research and utilization meeting 





were outspoken in their concern over the new improvements in 


competitive equipment that threaten to diminish the inherent 


advantages of gas. In addition to the improved electric water 


heaters (see pages 50-52), new electric ranges and even re- 


sistance heating units pose real threats to the supremacy of gas. 


The impact of oil and electricity 
on the gas househeating load 


Gas today has two competitors 
worthy of serious concern in the 
Sentelienting field—oil and electricity. 
While only the former is well estab- 
lished, the latter is posing a threat to 
the future. 

the impact of the two fuels on the 
gas househeating load was effectively 
appraised by H. F. Carr, Baltimore 
Gas & Electric Co., at the AGA re- 
search and utilization conference. 
Space permits the publishing of only 
a portion of Mr. Carr’s address, forc- 
ing the omission of some pertinent 
details on a’ gas-v.-oil heating argu- 
ment in Baltimore. 


p DURING the past few years, the oil 
industry has made improvements 
in fuel oil and burning equipment. A 
few of the most important are the start- 
ing of the blower motor prior to the 
flow of oil, the replacement of ceramic 
combustion chambers with metallic 
ones, and the chemical additives that 
«fe mixed with the oil in order to pre- 
vent sludging. 

The starting of the blower motor 
prior to the flow of oil has cut down 
the speed of sooting up and thereby in- 
creased the efficiency of the heating 
plant, but certai © not more than a 
few percent. 


Combustion chamber 


The change in the combustion cham- 
ber materials consists of very light 
brick, which has advantages over heavy 
dense brick in that it comes up to tem- 
peratures quickly, and stainless steel 
liners, which come up to temperature 
quickly and reflect back radiant heat 
into the oil stream, thus reducing the 
time during which oil may not burn 
cleanly. The disadvantage of these met- 
al liners is shorter life. Any step to re- 
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duce the mass of material that must be 
heated is a step toward reducing over- 
all standby loss. 

The oil additive compound prevents 
oil sludging and combats corrosion in 
oil tanks. This development would 
tend to hold up the efficiency of the 
original installation by allowing a con- 
stant amount of oil to flow through the 
nozzle, thereby maintaining the proper 
mixture of oil vapor and air. 

It is a well-known fact that the ad- 
justments on an oil burner using less 
than three-quarters of a gallon of oil 
per hour are very critical. The nozzles 
are small and any change in the density 
of the oil throws the combustion mix- 
cure out of balance. A large percentage 
of the homes today are below the three- 
quarter-gallon-per-hour demand. 

Yes, improvements have been made, 
but I shall quote from the National 
Petroleum News of March 3, 1952: 


“Oil burners generally operate at 45 to 
55% efficiency.” 

“A testimony to service inefficiency.” 

“Most installations result in low ther- 
mal efficiency.” 








“While the impact of electric heat in our area 
has been negligible, it is a recognized fact 
that the popularity of this form of heating is 
increasing regardless of the cost of the fuel,” 
said H. F. Carr. 


“By comparison, due largely to AGA’s 
high standards and their laboratory work 
gas heat burns wich a low stack temper. 
ature and COs is at an almost constan 
figure. So studies show it is not unusual 
to find a gas installation averaging 70 
75% thermal efficiency.” 


While the impact of electric heat ip 
our area has been negligible, ir js , 
recognized fact that the popularity of 
this form of heating is increasing tc. 
gardless of the cost of the fuel. The 
peak load demands of many electric 
utilities have changed from wintertime 
to summertime because of the extreme. 
ly heavy air conditioning load. In or. 
der to offset this summertime peak, 
some utilities are promoting resistance 
heating and with some degree of suc. 
Cess. 


Typical example 


A typical example of this is Cleve. 
land Electric Iluminating Co., which 
has a high saturation of both gas and 
oil burners with gas predominating 12 
to 1. In metropolitan Cleveland, 50 
homes are completely heated with elec- 
tricity and at a rate that does not go 
below 1.7 cents per kwh. The cost of 
Operation is practically three times the 
cost of oil and the differential is great- 
er when compared with gas. According 
co an article in Fuel Oil and Oil Hea 
magazine, this electric heating load has 
come to the utility with very little ef- 
fort, as on its first applications for 
home heating the electric utility tried 
to discourage people because it was 
afraid that high fuel bills would bring 
grief to both the user and the utility. 
Recently, it has done some selling and 
expects to do more this fall. 

You would normally surmise that 
people living in these homes had no 
concern as to costs. On the contrafy, 
according to a utility representative, all 
of these homes are small having @ 
little as 1000 sq ft of floor space. Fuel 
bills are kept within a range that the 
family can meet by insulating the 
houses so thoroughly that they ae 
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tically thermos bottles. The cost to 


rac 

heat these sani houses would be much 
less with gas or oil. It seems that the 
users are interested more in a price 


chat they can afford to pay than they 
are in a low-cost Operation. 

Small houses designed for electric 
heating are usually built without chim- 
neys thereby saving approximately 
$250 in construction costs. However, 
the cost of insulating, storm windows 
and doors amounts to between $250 
and $300, thus offsetting the chimney 
saving. The gas heating equipment for 
a 6-room house, with a 45,000-Btu per 
hour heat loss, would be approximately 
$480. The same house, designed and 
insulated for electric heat, would have 
a heat loss of between 25,000 and 
30,000 Btu's per hour and the cost of 
the thermostatically controlled heating 

nels and wiring would be approxi- 
mately $500. So there is very little dif- 
ference in either the cost of building 
or heating equipment. 


“Most modern fuel” 


Those promoting electric heating 
bring out the fact that it is the most 
modern fuel since the user has indi- 
vidual temperature controls in every 
room and that it is the cleanest of all 
fuels. There are approximately 300,000 
homes in the country electrically heat- 
ed. Most of these are in the TVA ter- 
ritory or the Pacific Northwest. A sur- 
prising number keep popping up in 
high cost electricity areas. Certainl; 
these are object lessons to folks who 
think you can't sell anything unless it 
is cheap. 

Whereas gas and oil heating costs 
work out close to theoretical calcula- 
tions, studies of actual installations of 
electric heat show that these heating 
costs work out to less than the theoreti- 
cal computations. This is undoubtedly 
because most electric heat is of a ra- 
diant type and the room temperatures 
are lower than those carried by the con- 
vection type of heating. Another factor 
is that each room carries its own ther- 
mostat and most users realize that they 
are using a luxury fuel and consequent- 
ly regulate the thermostats in order to 
keep the cost down. This is the old 
story of the gas range versus the elec- 
tric range. The average housewife turns 
on the gas burner and “lets her go,” 
but give her an electric range and she 
invariably turns it to lower heat when 
boiling begins. 

Most electric utilities are taking a 
good look at their rate structure and as 
electric househeating grows, many will 
be forced to raise their rates for heat- 
ing as their lowest rate step was not 
designed to take care of high capacity 
intermittent loads. 
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The new operating features of 


domestic electric ranges 


As is obvious to those who are 


thoroughly familiar with domestic 


ranges, gas models are far superior to 
electric models. The electric industry 
is not napping, however, but is dili- 
gently working to overcome the in- 
herent advantages of gas ranges. 
Some of the new features being built 
into electric models are features that 
gas ranges have always been able to 
boast of having. 

In a special survey of “The New 
Operating Features of Domestic Elec- 
tric Ranges,” which he presented be- 
fore the AGA research and utilization 
conference, Walter F. Hagman of 
Globe American Corp., Kokomo, Ind., 
listed five technical advancements in 
electric range design. 


HE first is the high-speed heat-up 

switch for top surface cooking. The 
essential feature of the switch is the 
connection of a 120-volt surface unit 
to a 240-volt supply source, which pro- 
duces four times the normal wattage. 
At the end of 30 to 35 seconds, a bi- 
metal trip mechanism (heated by the 
current in the wire) reconnects the 
120-volt unit to the normal 120-volt 
source. 


Infinite heat switch 


This feature is usually combined 
with the infinite heat switch and the 
combination of the two_usually costs 
a consumer about $10 per surface unit. 
For this reason, many of the electric 
ranges have only one surface on the 
range so equipped. 

This is a very desirable feature; how- 
ever, it is something that every gas 
range has featured on every burner 
since gas was first used as a cooking 
fuel. 

Gas burners also have one additional 
advantage—a quick turndown. Just try 
it with an electric surface unit. You 
will find that after the vessel reaches 
cooking temperature and the switch is 
turned down, the temperature contin- 
ues to rise, because of the fly-wheel ef- 
fect that is inherent in the design of 
electric heating elements. 

This electric range feature does, 
however, present a challenge to the gas 
industry to continue to improve its 
burner for a quick start in order that 
we can stay ahead of our competition. 

The second item in the advances of 


the electric range industry 4s the me- 
chanically and thermally operated i- 
finite heat switch, which 1s usually 
combined with the quick heat-up 
switch. The mechanical infinite heat 
switch employs a cam which is rotated 
at 1 rpm by an electric clock-motor. 
This cam opens and closes electric con- 
tacts in the surface unit circuit, thus 
turning the unit on and off continu- 
ously. When the switch knob is turned 
to a high heat, the cam-operated con- 
tacts move closer together so that cam 
keeps these contacts closed for a greater 
part of the minute cycle. When the 
knob is turned to a low heat, the cam- 
operated contacts separate, thus keep- 
ing the surface unit shut off for a longer 
time. 


Desirable feature 


The thermally operated infinite heat 
switch operates identically to the me- 
chanical, except that heat from the cur- 
rent in the wires operates a bimetal 
strip, which opens and closes the con- 
tacts in the surface unit circuit. The in- 
finite heat switch, either mechanical or 
thermal, is then an infinite position 
switch, identical in Operation with an 
ordinary gas valve. Again this is a very 
desirable and expensive feature, and 
again it is something that the gas range 
has featured since its beginning. 

Sometimes I think we in the gas in- 
dustry are under the spell of all elec- 
tric range advertising, as now we are 
talking of a valve that will enable us 
to number certain positions on our 
valve handle so that we can get cer- 
tain fixed positions in the setting of 
our top burner. I think this is just what 
our competition wants us to do, so that 
they will no longer have to defend 
their 5- to 7-position switch that is 
now being used on the greatest percen- 
tage of the electric units. In any case, 
it seems to me that the gas and electric 
range industries are moving in Oppo- 
site directions in developing surtace- 
unit controls. I think to keep ahead of 
this new electric feature we should en- 
courage the use of the valve designed 
by the AGA Laboratories and which is 
now available through some of our 
valve manufacturers. This valve has a 
greater angular rotation from off to full 


(Continued on page 68 
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CALORIC BUILT-IN OVEN-BROILER UNIT 

















Brings added convenience to the modern gas kitchen. 
Smartly designed. Available in black enamel, white enamel, 
in pastel colors; in bright metal and satin finishes. Harmo- 
nizes with any decorating scheme. Can be installed in 
wood, metal, brick, or other materials. Eye-level controls 
eliminate stooping. 
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CALORIC DISPOSER 

Fully automatic gas disposer gets rid 
of garbage, trash, everything except 
metal or glass. With Calor-A-Tred 
foot pedal it’s easy to load, even with 
both hands full. Calor-A-Set dehy- 
dration control with three settings 
for normal, wet, or dry refuse. 








CALORIC BUILT-IN TOP-BURNER UNIT 


Each unit includes 2 extra-capacity Speed-Set burners. Easily 


installed in island, peninsula or wall counters, wherever con- 


venience dictates. 


CALORIC DRYER 


The original Lo-Heet 
.. H1-BREEZE automatic 
gas dryer. Provides 
saler, faster and far 
more economical dry- 
ing. Waist-high lint trap 
with exclusive Sifto- 
Bag* .One-knob control. 


——S— 


© 


CALORIC APPLIANCE CORPORATION TOPTON, PA. 
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CALORIC WASHER 

Fully automatic with vibration-free Gyro-Spin 
balanced action. Exclusive long-stroke agitator 
gives 25°, more washing efficiency. Simple one- 
knob control. 


Caloric Appliance Corporation, Dept. G 
Topton, Pa. 


Please send me information on the Caloric 
master line of fine appliances and the complete 
Caloric kitchen. 

NAME 


ADDRESS —— 


CITY 
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reviews ¢ Continued 


on anu permits the housewife a much 
finer adjustment of the height of her 
gas flame. However, let us stay away 
from the numbered position valves. It 
loo’r like we are trying to copy our 
con. petition instead of leading it. 


The third improvement is increased 
efficiency of the electric top cooking 
units. This is an improvement that has 
enabled the electric range industry to 
be more competitive on an operating 
cost basis. This increase in efficiency is 
accom;:lished by greater contact area 
between the pan and the heating coils. 
The efficiency of electric surface cook- 
ing units today is between 70 and 80%. 
This is a threat, because they are not 
only being competitive from an oper- 
ating cost but they are putting less heat 
in the kitchen. 


Controlled surface cooking 


The fourth feature is thermostati- 
cally controlled surface cooking. This 
is a very worciwhile feature and mer- 
its the deepest consideration by gas- 
range manufacturers. It has great util- 
ity and is being so recognized by the 
housewife, as is being demonstrated 
by the thousands of new electric frying 
pans and utensils that have been and 
are now being sold. I am not going 
into the details of this feature as I am 
sure you have all seen this demonstrat- 
ed by one of our controls companies 
for both the gas and electric range. Al- 
though this feature was first introduced 
by the competitive electric industry, we 
can do a better job with gas because 
of the quicker control of the heat into 
the kettle with a gas burner than with 
an electric sheathed element. I am sure 
that thermostatic control will be fea- 
tured on quite a few of the 1956 gas 
ranges. 

The fifth and last electric range fea- 
turs is the quick pre-heat oven. The 
electric oven, by using the broiling ele- 
ment to help the bake element in the 
initial heating of the oven may do a 
faster pre-heating job than the gas 
range. We have not heard too much 
about this feature so far, but we must 
be prepared to meet it. We can, of 
course, simply increase our oven burner 
input and so decrease the oven heat- 
up time, but this leads us into difficulty 
at low oven heats which would be dif- 
ficult to maintain with the presently 
used oven burners. So, perhaps, we 
should consider new oven burner de- 
signs that would allow quick heat-up 
and also low temperature oven use. De- 
velopment here could lead to an im- 
proved burner, so that we could con- 
tinue co do a better broiling job than 
the electric range. 


GAS MOTOR AIR CONDITIONER 


(1955 FIELD TEST UNIT) 


By THE COLEMAN COMPANY, INC. 
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Major components of gas-motor-driven air-conditioning unit are shown in schematic drawing 
Refrigerant circuit is entirely self-contained. Chilled liquid lines leading from the remote wat 
to the cooling coil inside the house would be easy and inexpensive to install. The cooling cgi 
shown is an inverted-V type installed ir furnace plenum. Separate interior cooling unit with it 


own blower could be used. 





Coleman testing air conditioner 


[ THIS summer's program of field 
testing goes as well as expected, the 
Coleman Co. Inc., Wichita, Kan., ex- 
pects next year to market limited pro- 
duction of a practical, economical gas- 
powered summer air conditioner for 
homes. 

This model would be driven by a gas 
motor. Sharply increased production is 
scheduled for 1957 as Coleman puts gas- 
powered air conditioning on the mass 
market on a gradually expanding basis. 

The company also expects that an- 
other—and totally different—system of 
residential gas air conditioning will be 
in the field test stage next year. This 
might be binary-type refrigerant jet, 
adsorption, or open absorption—three 
other gas cooling cycles on which Cole- 
man is doing intensive research work. 

Announcement of the company’s re- 
search project was made by Sheldon 
Coleman, president and general man- 
ager, at the convention of the Southern 
Gas Association in New Orleans May 
16. Immediately after speaking on 
“Progress in Gas Air Conditioning,” 
Mr. Coleman released detailed informa- 
tion on the current gas motor-driven 
test model. 

Mr. Coleman believes that air condi- 
tioning unit sales will be second only 
to the automobile market by 1963, he 
told members of the association. He 
predicted that a yearly rate of 1,250,000 
sales of air conditioning units would be 
reached in less than 10 years. 

The present test model gas-motor air 
conditioner—which is seen as the im- 
mediate forerunner of next year's pro- 
duction model—is a remote unit, for 
installation outside the house. A cool- 
ing coil would be installed inside, either 
in the furnace plenum or as a separate 


unit. With a plenum coil, the equi 
ment would require no floor area ik 
from that already used by the furnace 

Another feature of the equipment j 
that it incorporates a sealed-in refrige. 
ant circuit and a liquid chiller of “grea 
ly advanced design.” The usual plumb 
ing skills would be sufficient to run te 
chilled liquid lines between the remon 
unit and the cooling coil. 


Inside a weatherproof acoustic hou | 


ing, which is no larger than the cod 
ing tower required for an ordinary sp 
rem, is a complete factory-assembled 
frigeration system. 

It includes all the elements of a typi 
cal refrigeration system and contains is 
own water-saving equipment, elimina 
ing completely the need for the forced 
air cooling tower with its pump, spray 
system, plumbing, and wiring. 

The equipment to do this job 
cludes the following items: Air-cooled 
gas motor, refrigeration compressor é 
rectly connected to the motor, evapo 
ative condensing unit with pump afl 
hydraulic slingers, liquid chiller, liqui 
circulating pump, 110-volt starter, mu 
fler, oil reservoir, and controls. Curtet 
designs include 3- and 5-ton units. 

Initial installed cost probably woul 
be slightly higher than the cost of a 
electrical system of comparable capac 
ity. However, when operating costs a 
considered, Mr. Coleman said, the # 
vantage in most areas is so “spectacult 
that the gas motor system obviously be 
comes the best buy.” With natural g 


at 70 cents a thousand cubic feet, & 


gas motor system would have an ope 
ating cost (including gas, electric 
and water) of only half the cost off 


typical electric system using 2-cent-p& 


kwh current. 
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A. 8. Brown (right) is the newly elected president of the Indiana Gas Association. Other officers 
ore (from left): V. C. Seiter, secretary-treasurer; E. G. Peabody, retiring president; and C. M. 


Cullison, vice president. 





—— 


indiana Gas Association 
elects Brown president 


A. B. Brown, president of Southern 
Indiana Gas and Electric Co., was elec- 
ed president of the Indiana Gas Associa- 
tion at its April 21-22 convention and 
C. M. Cullison, president of Central In- 
diana Gas Co., Muncie, was named vice 
president and thus placed in line to 
head IGA in 1956. 

Brown succeeded E. G. Peabody, ex- 
ecutive engineer of Citizens Gas and 
Coke Utility, Indianapolis, as president. 
V. C. Seiter, Citizens Gas Controller, 
was re-elected secretary-treasurer. 

Attendance of approximately 350 
was the largest in IGA history. 

Feature of the two-day session was a 
panel discussion of underground gas 
storage with W. B. Tippy, vice presi- 
dent of Commonwealth Services Inc., 
New York, as moderator. 


Ailing appliance market 
stressed at research meet 


“The position of several gas appli- 
ances which have found broad accept- 
ance in the American home have suf- 
fered serious setbacks. One basic appli- 
ance is nearly moribund and another 
seriously ailing.” 

Thus did H. R. Derrick, president of 
Alabama Gas Corp., set the tone for 
the AGA’s 10th annual research and 
utilization conference in his keynote 
speech at the Cleveland meeting April 
27-28. 

Brow-wrinkling over the competitive 
position of the gas industry in the do- 
mestic market was evident from the 
start to the finish of the program. One 
panel, frankly labeled a “clinic,” asked 
the question, “What About Our Com- 
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petition and What Is the Way to Meet 
It?” And in the consideration of many 
other topics not strictly identified as 
competitive matters, the position of 
electricity and oil in the various do- 
mestic markets was alluded to with 
more than passing concern. 

Domestic air conditioning was seen 
by Mr. Derrick as the last hope of hold- 
ing the household load. 

“With water and space heating in 
good health, domestic gas utilization 
would still be a substantial reality, load 
factors notwithstanding. However, 
should the use of our space-heating 
equipment (on which, incidentally, re- 
search has been most limited and pro- 
motion comparatively nil) assume a 





downward trend . . . the domestic gas 
business would be literally wiped out.” 


Mr. Derrick reiterated the past warn- 
ings of such prominent heating authori- 
ties as Sheldon Coleman that the elec- 
tric utility industry is being forced to 
go into the househeating business to 
balance its summer cooling load. 


“A qualified representative of the top 
manufacturer of electric heat pumps 
estimates that the total number of heat 
pumps of all makes sold in 1954 was 
3500, that this year the figure will leap 
to about 9000, and in another 10 years 
the annual sales of electric heat pumps 
will be about 250,000. 

“While initial cost of this equipment 
is still high, they claim to be making 
substantial progress in reducing it, and 
hope cto bring it down to where it will 
represent 10°7 of the cost of the house, 
including ducts, as compared to the 
present 15% for homes in the $15,000- 
$20,000 bracket. Moreover, they anti- 
cipate that by 1960 the heat pump will 
be competitive in 85°% of the residen- 
tial market interested in all-year air 
conditioning. 

“I cannot heip feeling that if gas- 
fired air conditioning equipment, rea- 
sonable in first cost and relatively trou- 
blefree, had been available only five 
years ago... the electric utilities would 
not have looked upon electric heating 
as fondly as they do now.” 

H. F. Carr of Baltimore Gas & Elec- 
tric Co., added some fuel to the argu- 
ment in a talk on “The Impact of Oil 
and Electric Resistance Househeating 
on the Gas Househeating Load.” His 
report on the widening acceptance of 
electric heating in small, modest dwell- 
ings was particularly disturbing. ( Ex- 


RESEARCH 
| Spe 





F. A. Ryder, South Wind division, Stewart-Warner Corp., and Otto B. Vogel, Boston Consolidated 
Gas Co., look over the research publications on display at the research and utilization conference. 
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When it comes to the diaphragm data in your meter 
service records, you'll see better over-all accuracy and 
longer service life with Lancaster Groove Type Metal 
Rim Diaphragms in your meters. 


From the groove type design which assures equal 
leather at both “in” and “‘out’’ stroke extremes . . . to the 
fine specially processed leather itself, Lancaster has the 
edge in practical engineering, quality materials and pre- 
cision workmanship. 


Send for a cample and see for yourself 


METER PARTS CO. 















The R. W. Stafford Co. 


Gas Consultants 


R. W. Starrorp @ A. C. RatuKkey @ M. G. Coox 


DESIGN 
oumeuneeas EXECUTIVE OFFICE + 2944 GRANT STREET 
OPERATION EVANSTON, ILLINOIS * Phone UN 46190 
INVESTIGATIONS 
A.C. RATHKEY R. W. STAFFORD 
REPORTS 310 Kenilworth Rd M. G. COOK 
SURVEYS Waterloo, lowa Evanston, IIlinois 
AD 2-3073 UN 46190 











ASSOCIALIONS © Continues 


cerpts appear elsewhere in this ; 


In a discussion of “New Operating 
Features of Domestic Electric 


Walter F. Hagman, research de. 
velopment director of Globe American 
Corp., declared, “We must CONTINUE 4p 
improve the gas range technically 
improving upon every feature inheren, 
in it, by somehow matching and im. 
proving upon every inherently 
feature of the electric range, ial by 
eventually eliminating w hatever » 
cannot improve. 

Mr. Hagman ss thesis was that, whip 
important electric range innovation 
are merely matching inherent charge 
terestics of gas ranges (eg, infinip 
number of heats) it is vital that » 
doubled research efforts be directed » 
keeping the gas range well ahead g 
the competition. (Excerpts from & 
Hagman’s talk appear elsewhere in ths 
issue. ) 

A sharp warning that the gas uh 
ties must continue to hold the lead» 
water heater performance was sound 
by Kenneth Wood of East Ohio Ge 
Co., Cleveland. However, his ah 
“Higher Speed Electric Water Heating 
at Higher Cost,” provided some tey 
surance for the present as regards te 
new developments in competitive ® 
ter heaters. (See page 50.) 

Only certain features of the expen 
mental ranges designed by the AGi 
Laboratories and demonstrated last yee 
have been incorporated in productim 
ranges, according to George M. Na 
of Central Hudson Gas & Electric Com. 
in his talk on “Progress in Improvig 


Domestic Gas Ranges.” Ranges wij 


features based on the other ideas buk 
into the experimental models will om 
be available “when the utilities expres 
their desire to promote and sell the 
and to support those manufacturers We 
offer these new tools,” he declared. 
The fact that improvements dew 
oped in research do not always fit 
their way to the sales floor was brougt 
out by N. B. Bertolette, who cited t 
industry's experience with the deep it 
fryer which the AGA laboratories but 
in 1952. “Recently I was quite surprise 
to learn that only two manufacture 
incorporated these design recomme 
dations into their fryers,” said the pre 
dent of the Hartford (Conn.) Gas@ 


Group discussions feature 
industrial gas session 


Some 250 delegates gathered in Bas 
ton recently for the 1955 AGA s# 
conference on industrial and comme 
cial gas. The conference, which rese@ 
bled a New England town meeting, 
tured group discussions on gas tryen 
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Profit by exceptional distributor service! 












Your Bryant Distributor is nearby and ready with 
engineering, sales and service help—to help you sell 
and install BryANtT units profitably. 


be Mir. 


(AUTHORIZED BRYANT HOME COMFORT DEALER) 














Only ““Mr. B’—the Bryant Home Comfort Dealer—has all 8 of 
these selling assets to build his business BIG: 






1. A name customers know and want 

2. The most complete line of automatic 
heating, air conditioning, water heating 

3. Quality equipment for every market 

4. Exceptional distributor service 













5. Professional sales training 
6. Personalized selling tools for you 
. National advertising featuring you 

8. Co-op “Mr. B” ads for local papers 
For bigger profits now, for a secure and prosperous future—see your 
Bryant Distributor. Ask him about Bryant’s big “Mr. B” action 
program, and how it can make sales and money for you! 


® 
AUTOMATIC HEATING 
AIR CONDITIONING 
WATER HEATING 
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associations ¢ Continued 


bake ovens, commercial incineration, . 
water heating, air conditioning, indus- ' f 
trial furnaces, dual fuel equipment, low , 
and high temperature equipment, di- ‘ 
rect-fired equiptment, heating tools. Yee ws 

In addition there were talks on ad- f 3 
vertising, selection and training of in- | 
dustrial and commercial manpower, and 4 . 
fire and explosion hazards. P ad 

Covering industrial and commercial ‘ ; 
advertising, W. S. Redpath, of Ketch- 
um, MacLeod & Grove Inc., said “the 
historical levels of spending by gas com- 
panies to advertise industrial and com- 








Seventy-four representatives of the PCGA o. 
tended the recent distributors’ Conterenc 
held at Camelback Inn near Phoenix. 

those in attendance were (from left) From 


New Bater, San Diego Gas & Electric; Henry Se. 


gent, Earl Jorgensen, and Wolter i 

CRANE M I rj i Arizona Public Service; Ashton O'Donnel 
eo ed e ron Stanford Research Laboratory; and J. £ Ken 

PCGA. | 


Insulated Union — 


mercial gas have been so low that som 

say there is nowhere to go but up. Ge 

companies appear to advertise to th 
| over-all tune of not much more the 
| one-twentieth of 1°7F of annual reveny 
| Gas equipment manufacturers spen 
approximately one-half of 1% of the 
yearly gross sales. Residential budges 
are about 16 times the industrial agi 
| commercial percentage. 














Gives cathodic protection 
at meters — Galvanic corrosion in 


service piping can be effectively reduced by 
cathodic protection at meter connections. 
This rugged, malleable iron Crane union 
breaks the current path by means of special 


> 


During the conference, awards in th 


———- -« 


_— a ee 


ee *S cee semper «se eee © fe ewe ww». lm 
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insulation. 

Between union ring and tail-piece there’s 
an L-shaped washer of laminated phenolic 
thermosetting plastic. Between tail-piece 
and thread-piece a thick black rubber gasket 
br.aks the metal-to-metal contact. Both 
insuiating parts have high dielectric strength. 


GAMA PEP campaign were presente, 
W inner among companies having mor 
than 100,000 meters was the Washing 
ron (D.C.) Gas Light Co.; from 25,00 
to 100,000 meters, the Piedmont Ne 
ural Gas Co. Inc.; and among those con 
panies with less than 25,000 metes, 


Mew union measures just slightly longer Chattanooga Gas Co. 


than the regular %-inch Crane malleable 
union— approximately 2-7/32 inches, end 
to end. Packaged in cartons of 30. 


Check your Crane Representative on these items! 


C. S. Stackpole appointed 
managing director of AGA 


Chester S. Stackpole, general salts 
manage: of the heating and cooling é 
vision, Union Asbestos & Rubber G, 


New ¥%-inch : | 2 
Chicago, has been appointed managiag 
director of the American Gas Assoce 


Safety Vent Elbows tion. He joined the association ts 


A flexible stainless steel coil spring takes O scsteow te 
the place of the old bar grille or rigid screen month, succeeding H. Carl Wolf, wi 
in this new Crane vent elbow. Keeps 
out bugs, insects, foreign matter. 
Flexes outward if regulator is 
vented. Durable, dependable 
—die cast of zinc alloy. 


CRANE 


CRANE CO.. General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES @ FITTINGS © PIPE © PLUMBING © HEATING 





resigned earlier this year becauseé 
illness. 















C. S. STACKPOLE 
Managing Director 
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Handling records . .. your records .. . is the single intended 
purpose of the Diebold Motorized Elevator File. Regardless of 
the number of meters or equipment you regularly service, read, 
install, bill or merely “keep track of,” here’s a motorized file unit 
that will bring each record to an operator’s finger tip at the 


touch of a button... in an average of 3 seconds or less. 





METERS, METERS EVERYWHERE... 


Volume and record activity will determine your choice of the 
“Standard” and “Super” ELEVATOR FILES available. Unit 
capacities range from 16,000 to 300,000 records. Users report 
savings up to 50% in time... and another 50% in space. In 


addition, they report improved record controls and the reduc- 





tion of operator fatigue. For complete information on new 
low-cost record keeping efficiency, call your local Diebold rep- 


resentative, or mail this coupon today. 





“—— AND EVERY RECORD HERE! 





| Diebold & 


982 Mulberry Rd., $. E., Canton 2, Ohio 





Diebold, incorporated ‘ js 
982 Mulberry Rd., S. E a , 
Canton 2, Ohio Ss 


Please send complete information about low-cost record-keeping 
with motorized Diebold Elevator Files. 


Firm 





Individual 
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Modern leak control 
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with CARBOSEAL Anti-Leak 


Trade-Mark 

The gas company that is using this modern main-tapping device (it 
works through street openings only | foot square) has chosen the 
modern method of stopping leakage due to dried-out fiber packing— 
(ARBOSEAL Anti-Leak. 

This progressive gas company knows that CARBOSEAL Anti-Leak is: 
+ effective - inexpensive ~- lasting + easy and economical to apply 

Get all the facts. Write for the booklet, Form 4506—or the 16 mm. 
color-sound movie, ““CARBOSEAL Anti-Leak Stops Gas-Main Leakage,” 
which will be sent to you without charge. 


Carbide and Carbon Chemicals Company 


on of mon Corpse ma wboen Corporation 


“? an 


, 





"' Carboseal” is a registered trade-mark of Union Carbide and Carbon Corporation. 


i--------------—-—------------- 


idenaenapanRTE IEEE 


[1 check herewith [) Bill me [) 2 years $3.00 [) 1 year $2.00 
C—O yy——————eeEeEw Oe . 

i enenagmns : a a 
I cniitiininss 
Se Zone Stote 


CLIP ¢21$ AND MAIL TODAY 6 mt S 
if you have not subscribed to .. . 


G@AS 198 SOUTH ALVARADO STREET, LOS ANGELES 57, CALIFORNIA 
Standard Rates Apply to U. $. G Possessions 
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Before becoming associa 
Union Asbestos & Rubber Coms 
where he helped in establishing @ pee 
division, Mr. Stackpole seryed os a 
president in charge of domestic 
advertising, sales promotion apd serv. 
ice activities of the Williams division of 
the Eureka Williams Corp. 

For more than 20 years, Mr 
pole served as assistant mana 
then manager of merchandisin 
promotion, and domestic gas and das! 
tricity sales of Consolidated Gas Ele. 
tric Light & Power Co. of Baltiman: 
now the Baltimore Gas and Electric 

After graduation from Brown 
versity, he joined Stone and Webs: 
Inc., and from 1922 to 1928 was - 
gaged in sales, sales management apd 
promotion activities in compana’ 
owned or managed by that holding cog: 
pany in New England and Virginia 

During his 26 years of service in dy: 
utility industry, he has been very acrig: 
in AGA affairs. He has served on ag 
headed many association commi 
including chairmanship of the he 
heating committee, and as vice prem 
dent while serving as chairman of ¢ 
residential gas section. 4 






























































Electronics equipment 
stressed by accountants 


Electronic equipment came in for 
large share of discussion at the rece 
held National Conference of Electrie 
Gas Utility Accountants, when me 
than 1300 delegates attended the AGA 
EEI sponsored session in Chicago. ~ 

Dr. Howard Aiken, director of Har 
vard University’s computation labom 
tory, speaking on electronic data prot 
essing at the first general session, point 
ed out that men of business should de 
mand machines designed specifically fe 
their purposes instead of atrempting® 
use equipment intended for somethin 
entirely different. He warned that ele 
tronic computers should not be acceptel 
uncritically as a panacea for all dat 
processing problems. 

A. Paul Thompson, lowa Power é 
Light Co., noted the increasing met 
anization of offices and said electrons 
devices are not competing with us a 
are they making the role of an account 
ant easier. Rather they are serving & 
and placing a higher premium on & 
counting skill. 

]. W. Balet, Consolidated Edison @ 
of New York, said that in working om 
programming for a computer to bet 
livered to his company in April 
the entire electronics staff was recrul 
from within the controller organizat 
of the company. The computer maj 
a direct substitute for present pul 
card equipment, he said, but it will 
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Natural gas at wellhead is under a pres- 
sure of 2,000 psi (pounds per square 
inch). Perhaps a thousand miles away, 
it flows from the burner of your kitchen 
fange at 4 ounces per square inch... 
a pure blue flame representing clean 
utility. 

To bring about this reduction in pres- 
re, and to deliver clean, usable gas into 
28 million American homes, factories, 
and businesses, the gas industry uses 
almost every product and piece of 
quipment known to man! 


If the gas industry —with its 456,300 
miles of pipelines— operated its dis- 
tribution mains above ground, your 
city would look something like this! 


—_ 





et nue d tate Ginn te tae 
and Southern Counties Gas Company 


Somewhere between wellhead and the burner on your kitchen range... 


THERE’S A PLACE FOR YOUR PRODUCT IN THE GAS INDUSTRY! 


Somewhere along this journey of gas 
from producer to consumer, there’s a 
place for your product... for techno- 
logical developments and the continued 
expansion in the gas industry are con- 
Sstantly creating new and additional 
markets for manufacturers. 

The gas industry is big and growing 
bigger. It’s America’s sixth largest in- 
dustry, with assets of 14 billion dollars 
and pipelines spanning more miles un- 
derground than America’s great net- 
work of railroads spans aboveground. 





79% of the money... 


to be spent for new pipelines 
this year will be spent for gas 
pipelines. 

Expenditures for gas trans- 
mission lines to be started this 
year total over a billion dol- 
lars. And every dollar spent 
for transmission, means addi- 
tional dollars spent for dist- 
ribution and utilization. 


To sell this huge market, you 
need the COMPLETE cov- 
erage given only by GAS— 
the leading gas industry pub- 
lication. Last year, 131 com- 
panies used GAS exclusively 
in their advertising to the gas 
industry. 


Write for your free copy of ‘Natural 
Gas Pipeline Projects’ —a list of 
gas transmission projects to be 
started in 1955, representing a total 
expenditure of over a billion dollars. 
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| necessary tO maintain a sizable clerical 
force to maintain control over the pay- 
roll. 


| Measurement short course 
‘ attracts almost 900 


Close to 900 persons attended the 
40th annual Southwestern Gas Measure- 
ment short course held in April on the 
campus of the University of Oklahoma. 

Following the semi-formal general 
session that opened the school, those 





Members of the general committee of the 
gas measurement short course are ‘seotes 
from left): K. R. Tibbets, Warren P 

W. H. Carson, University of Oklohome: Mig 
Kote A. Niblack, Oklahoma Utilities Assoc. 
ation. Standing: R. B. Fleske, Cities Sern 
Gas; R. F. Nowlin, United Gos Corp; m5 
Gilbert, Rockwell Manufocturing; Roland 6 
Cox, Lone Stor; R. R. McCafferty, Pionew 
Natural Gas. 


‘ ~~. 
a ee a ei etede a 





enrolled spent the remainder of thee 
time in classroom sessions. There wer 
seven Classes covering a great variety of 
subjects as they are related to gas mem 
urement and regulation taught cong 
rently during each hourly period. Bag 
teacher had been selected as a peg 
well qualified to cover the subject ® 
signed to him, but during discusgigy 
periods, the teachers found it necessay 
ro rely on attendants to answer som 
of the questions posed. 

According to report, the education 
exhibits were exceptionally good, wit 
cutaway models showing the interwork- 
ings of the most intricate instrumens 

Roland O. Cox, who is incoming 
chairman of the general committee d 
the short course, announced that th 
1956 course will be held at the Univer 
sity of Oklahoma, April 17-19. 








pecially prepared for engineers interested in Sales personnel get food 


Gas Odorization...a 12 page, colorfully illustrated for thought at conference 
bulletin, with full details on INSTALLATION, OPER- | | 
ATION and MAINTENANCE of Peerless Odorizers Facts, figures, questions, straight a 
swers, and plenty of mental food » 
—the most widely used odorizers throughout the digest were on the schedule for the 
Gas Industry. more than 250 gas industry sales per 


sonnel attending the eastern natural gs 
regional sales conference held in Pitt 
burgh recently. 























Taking a look at the future, Colemas 
Co.'s Clifford E. Hall told the delegates 
that the gas industry needs somethim 





CITY. _.__ STATE 














* PEERLESS MANUFACTURING CO. , T. H. Evans, Equitable Gas Co., chat 
© P.O. Box 13165 . manned the two-day session and led of 
e Dallas, Texas - with an optimistic keynote address tha 
o Please forward your sow Oderiser Bullota. as stressed the vigor and bright future of 
° NAME. ° the gas industry. However, he si¢— — 
e ° “there is one essential ingredient neces 
, mas—____—_— ~~ @ sary for the growth and well-being of 
~ COMPANY —___ -— . the gas industry—people who can sell 
e * 

e a 

e . 
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A FULL RANGE 


OF 


BASOID VALVES 

































1, with ; 
rani Since we last talked Basoid valves with you, two 
mens sizes have been added—1"' and %"’ pipe sizes— 
ming to give a full selection range for your appliances 
ttee of that require automatic main gas control plus an 
vat the automatic pilot with complete gas shut-off. 
Iniver ‘ 
The same features of solenoid valve and auto- ' 
ed ; Each size can be supplied with two pilot tap- 
matic pilot in one casting are common to all inee eich one tapping. or with none. as you 
od Basoid valves. Construction materials and basic pings, PP'ng, — y 
| ; see fit. You can have a pressure tapping below 
design are the same in all sizes. Stainless steel , 
nce | ; ' , the solenoid or a manual control screw in the 
plungers, aluminum shading rings, aluminum 
‘al ' ' same place. 
ght at bodies, and other corrosion-resistant materials 
ood ® enable these valves to laugh at all gases, even Voltages: 20 v., a.c.; 113 v., a.c., 230 V., a.c.; 
for the those with high sulphur content. and 440 v., a.c. 
cs pe 
aral gp HOW’S THIS FOR A LINE UP? 
n Pitts sor r T 
Capacity Btu /hr. @ 1°’ Pressure Drop 
., Chait Type 1s a he 
"led f Mid. Gas Not.Gos = LP Gas 





ey AEASi| 1” 203,000 419,000 689,000 
ond Agee 230,000 340,500 723,000 
<i — A SZ 455 


€ neces AK43ii eee agp ee 
eing of AK4211 i i. &, 1 or : 





























an sell Write us for the Complete Specifications 
‘olemas ; f e eS . ; ’ f iH 4 f ’ t) 
elegates - VV AA = | FAD Vl PARE | we 





MILWAUKEE 1, WISCONSIN 
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PIPE SIZES: 
i" tn hd 
%" to 3” with screw connections 
3” to 8” with flange connections 


REPRESENTATIVES: 


H. D. “Mike” Mevffels 


423 Dwight Building 
Kansas City, Missouri 


Seidenglanz & Co. 

2nd Unit, Santa Fe Building 
Dallas, Texas 

Eastern Appliance Company 
281 Vassar Street 
Cambridge, Massachusetts 
Waldo S. Hull 


258 Lee Circle 
Bryn Mawr, Pennsylvania 


Reynolds Low Pressure Reg- 
ulators guarantee steady, 
constant, unvarying outlet 
pressure even though the 
volume varies and inlet 
pressure fluctuates. Pre- 
cision built and delicately 
balanced for accurate per- 
formance on low pressure 
installations, the units illu- 
strated are backed by fac- 
tory tests over a wide range 
of operating conditions. 
Reynolds Low Pressure Reg- 
ulators are economical and 
safe. Our Engineering De- 
partment is at your service. 


eprotee Yas Kequlaan 


ANDERSON 


MECHANICAL 
JOINT 
ACCESSORIES 





INDIANA, 





Malleable Iron Follower Glands 


Strong — Corrosion Resistant — 
Light W eight — Sizes 2” thru 12” 


igh Strength Cast Iron 
Tee Head Bolts and Nuts 


Write for Information 
and Prices to: 


CADILLAC CAST PARTS CO. 


Subsidiary of 
Cadillac Matleable Iron Co. 
Cadillac, Michigan 
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to pick up the summer gas load, 
that gas-fired air conditioners could e 
vide part of the answer. For thar 
son, he said, his company ig prot. 
more than half a million dollars a 
year for research to perfect a 5 

air conditioner that will be COMPEtitiye 
in original cost, in operating COSt, and 
in maintenance. He said that the end 
result is in sight, but that art least six 
or seven additional manufacturers will 
be needed to stimulate sales to the Con- 
sumer. 


In a sobering and thought-provok 
talk, J. A. Cerny, director of marker; 
for the Bryant division, said “a heal 
gas appliance industry is essential to , 
healthy gas industry, but business is no 
healthy.” According to Mr. Cerny, the 
gas heating load is being threatened by 
sub-standard installations, competition 
and complacency. In addition, he poing 
ed out, there is a tendency to reduc 
prices at the expense of quality, 

G. M. Rohde, a distributor of Ruy 
water heaters, spoke on the necessin 
of adequately sizing gas water heater 
as a sales tool. He foresaw a wate 
heater with a 50-gph recovery rate ani 
a 100° rise. With this type of wate 
heater, he said, the entire family wil 
be able to use hot water for their mam 
activities simultaneously without wait 
ing for water to heat after the supph 
has been exhausted. | 


Henry A. Wade receives 
Hanlon award for service 


The Hanlon Award, highest honor is 
the natural gasoline industry and om 
of the ranking awards in the petroleun 
industry, was conferred on Henry N 
Wade, process consultant, Stearns-Rog 
er Manufacturing Co., Denver, at th 
34th annual convention of the Naturd 
Gasoline Association of America. 

Henry Wade is the 19th recipient d 
the Hanlon Award which is conferre 
each year by the NGAA for outstané 
ing service to the natural gasoline ® 
dustry. Donor of the Award is E! 
Hanlon, chairman of the board, Na 
tional Bank of Tulsa, and a pioneer & 
the natural gasoline business. 

The presentation was made by for 
mer NGAA president, J. H. Duna 
president, The Shamrock Oil and Gs 
Corporation, Amarillo. The citation 
read in part: “With this award ...# 
are officially recognizing the major 10k 
played by this man in the technical a 
vances of our industry. We are honor 
ing an engineer who pioneered wit 
original thinking and ideas in the de 
sign of natural gas processing plans 
His ideas and the resulting plants hat 
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GAS CONTROLS 


$r-100 Combination Pressure 
Regulator and Thermo-Electric 
Safety Pilot. %” and 2". Ca- 
pacities up to 30280 8B.T.U. 





















— finest controls on 
the market today 


There’s no substitute for dependability in a 
gas control for the proper operation of 
today’s modern automatic appliances. 
Manufacturers for whom Thermac controls 
are engineered and built find the following 
design principles planned into each 
Thermac product: 





T-11 and T-15 Appliance Regu- $R-200 Combination Pressure 






lators. ¥2" and %". Capacities Regulator and Thermo-Electric 1. Higher B.T.U. capacity, per size. 
up to 284,000 B.T.U. Safety Pilot. 2” and %”. Ca- 
pacities up to 226,200 B.T.U. 2. More compact. Easy and less expensive 


to install. 














3. Fewer parts readily accessible without 
breaking line connections. 


4. Dependable in performance and rugged 
to withstand years of hard service. 


V1 


. Finest materials and workmanship. 
Resistant to corrosion. Trouble free. 


Examine any Thermac product thoroughly. 
Test it. Compare its performance, ease of 
adaptability, price and quality. Send for 
aeinnentaliien and samples. See how 
Aluminum Alloy Manual Main readily Thermac controls fit into 


Gas Shut-off Valve. Free flow. your program. 
Y% ‘ Y%,”, ¥," and r" 





Model TROD Pilot Regulator. 


Call Thermac first for immediate delivery. 
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800 East 108th Street, 
Les Angeles 59, California 


TR-34D-155, 1-50, T-60 and Assembly of Thermac Gas Shut- “ , 

T-70 Regulators. %" to 2.2”. off Valve and Appliance Regu- 24 years experience 
Capacities up to 2,160,000 lator. building gas controls.” 
B.T.U. 


Certified by A.G.A. 
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*Earth Boring Tool 





2” te 24” 
BORES - Us 
te 250° leng. 


UNDER STREETS 
UNDER FREEWAYS 
\ 


y DER GARDENS 
UNDER PAVEMENT 


AVOIDS EXCESSIVE TRENCHING 


Hydrauger bored holes for pipe installation 

invariably reduce costs 80% to 90‘% by elim- 
inating trenching and back-filling to say 
nothing of man-hour labor savings and 
safety to highway traffic. 






HYDRAUGER CORP. Ltd. 


Am MA rke 
} 
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given the industry an increased ield 
of products by more economical Be 
while at the same time IMProving the 
ultimate recovery of products from the 
reservoirs where they originate” 


HENRY WADE 


Award winner 





Following his graduation as a me. 
chanical engineer from Cornell Upj. 
versity in 1914, Mr. Wade was engaged 
in electrical engineering work with the 
Cutler-Hammer Manufacturing Com. 
pany, Milwaukee. In 1932 he formed his 
own engineering firm, Parkhill -Wade 
Inc., at Long Beach. As president and 
chief engineer of the firm, he designed 
a number of natural gasoline plants for” 
West Coast producers and in 1932 buik™ 
the first large-scale gas dehydration 
plant in the country for the Montana” 
Power & Light Company. This was the” 





. Se eencsnes forerunner of many similar plants. He? 
is most widely known for his designing” 
and building, in 1939, the first high” 
pressure gas cycling plant for processing 
the two-phase gas streams from 
distillate wells along the Gulf Coast. 
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, A” LiQuErito PETROLEUM 
&® GAS OF HIGHEST QUALITY 


: roe Sg 

‘' WARREN 
PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 


association notes 


More than 240 members and guests 
of the American Society of Heating & 
Air-Conditioning Engineers attending 
a regional meeting in Oklahoma City 
recently heard reports by ASHAE Presi- 
dent John E. Haines and Director of 
Research Elmer R. Kaiser. Also pre- 
sented were papers on residential cool- 
ing, removal of moisture, pressure losses 
of divided-flow fittings, and a new 


method of calculating air conditioning 
HOUSTON, TEXAS loads. 


LOVIS VILLE, KENTUCKY 
MADISON, WISCONSIN 
MIDLAND, TEXAS 
MOBILE, ALABAMA 
ST. LOUIS, MISSOURI 
MEW YORK, MEW YORK 
OMAHA, MEBRASKA 


TULSA, OKLAHOMA 


NEW WACHS ° 
PORTABLE POWER SAW 


No Flame—Safe Cuts Under 

Hazerdous Conditions! FORT WORTH, TEXAS 

FASTER— SAFER—ACCURATE! 
Cuts 2”, 4", 6" & 8" 

Cast Iron and Steel Pipe 
WACHS GUILLOTINE SAW FACTS— 
@ Cuts Fost @ Height 28° 
@ Cuts Clean @ Width 22%" 
@ Cuts Square @ Depth 12” 

@ Set up time, less than one minute 
@ Power— electric or air motor 
@ Weight 105 pounds 

For turther information write to: 


THE E. H. WACHS COMPANY 
1525 N. Dayton Street + Chicago 22, Illinois 





SALES OFFICES: 





Grove Lawrence, vice president, 
Southern California Gas Co., Los An- 
geles, has been selected to serve as se 
ond vice chairman of the operating sec: 
tion of the AGA for the remainder ot 
the association year. He succeeds Fred- 
eric A. Hough, Bechtel Corp., Sao 
Francisco, who resigned in Decembet 
because of a change in company affilia 
tion. 


COLUMBIA, SOUTH CAROLINA 
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, COOLING 


* with 


GAS 


At last, nature’s magic fuel has been harnessed to pro- 

duce a new standard of effective cooling. After years of 
research and development, Cobell Industries points with 
pride to new Cobaire, a practical natural or LP gas pow-* 
ered air conditioning system that cuts operating costs in half! 
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Revolutionary Cobaire is tomorrow’ 


air conditioning ... TODAY! 
e Cuts Operating Costs 50%* @ Delivers Full-Rated Capacity 


@ Eliminates Cooling Towers @ Requires No Special Wiring or Pipe 


4 
Ss 
COBAIRE INSTALLS 
EASILY, SENSIBLY 


Cobaire is mounted on a concrete slab 
adjacent to house or building. Out- 
door installation eliminates all inside 
noise. Perfect for old homes or new. 
Available in 3 to 10 ton sizes for 
every need. 


Get full details on new, 
different Cobaire. Write 
or wire for literature. 


BOX 1157 
FORT WORTH, TEXAS 


INDUSTRIES INC. 


"Compared with similar electrically powered unit 
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1 Commercial Dryer 


A commercial gas clothes dryer, cus- 
tom designed for motels, hotels, and 
apartment buildings, has been an- 
nounced by Caloric Appliance Corp. An 
accumulator coin meter with a vault- 
type money box that cannot be pried 
open is a special feature of the Caloric 
125X dryer. 

The dryer utilizes the Caloric Lo- 
Heet Hi-Breeze drying principle, in 
which a high-capacity blower sends a 
strong current of purified warm air into 
a perforated cylinder where clothes are 
gently tumbling. 

Load capacity is approximatzly 18 Ib 
of wet clothes. Drying time varies with 
the weight, size and wetness of the load 
and type of fabric. 


Caloric Appliance Corp. 


---===-—- 





To secure further information on products or 
new literature, simply fill out the coupon and 


mail, indicating by number the information 


or literature needed. 


2 Data Reduction System 


A new pack- 
aged data reduc- 
tion system for 
converting pneu- 
matic or electric 
signals into tabu- 
lated digital rec- 
ords, the Fischer 
& Porter auto- 
matic logger may 
be integrated with 
industrial instru- 
mentation systems 
currently in use, 
for automatic con- 
trol, computing, cost accounting, statis- 
tical analysis, or process reset with a 
punch card programmer. 

Developed especially for economical 
transition from manual or semi-auto- 
matic Operation to completely auto- 
matic process control, the Automatic 
Logger is compatible with present con- 
trol instrumentation, and is versatile for 
future reapplication. 

Measurements of pressure, tempera- 
ture, flow, weight, stress, level or other 
variables of concern to operating, engi- 
neering, and accounting personnel are 
automatically recorded in individual 
vertical columns on the log sheet, so 
that any variable may be readily scanned 
for trends. A punched tape with iden- 
tification digits for each variable is 





NEW PRODUCTS INFORMATION 








6/55 Fill in numbers of } No. 
iteme in which you are 
imivreete d \ No. 


NAME AND TITLE 


FIRM’S NAME 


ADDRESS... 


or 
COPIES OF NEW LITERATURE 


GAS, 198 S. Alvarado St., Los Angeles 57, Calif. 


No No. No 
No No 
—  £é£=% STATE...... 


punched simultaneously with the ty 
log, providing data in a convenient form 
for further computations, 





Readout may occur at hourly, half. 


hourly, or other preset intervals, 
kischer & Porter Co. 





3 Clamshell Bucket 


A new °s-yd clamshell bucket, whid 
uses two hydraulically operated ram 
instead of a single center ram to handk 
bowl action, has been developed by 
Bucyrus-Erie Co. for use with its truck 
mounted, all-hydraulic H-3 Hydrocran 
The new bucket has been designed » 
step up the Hydrocrane’s digging ow. 
put. 

Bucket deck area and internal six 
have been increased. Struck measur 
capacity is 10.4 cu ft. 

The bowl sections are curved to pro 
vide maximum penetration and quid 
loading with minimum heeling. In a 
dition, bowl pivot shafts have been tt 
placed with short pins so there ts noth 
ing to obstruct loads in the bucke 
Holes are provided in the bowls fe 
side cutter teeth. 





Bucyrus-Erte Co. 


4 Compressor Vacuum Pumps 


A new line of two-stage 100-lb rouyy 
air compressor /vacuum pumps for shop 
air systems, drill rigs, pneumatic cot 
veyors, gas compression, and similat ap 
plications has been announced by Allis 
Chalmers Manufacturing Co. 
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The new compressor/vacuum pump 
«< water cooled and Consists of a sepa- 
rate low pressure unit coupled to a high 
pressure Unt", both mounted on a com- 
mon bed plate. It ts designed for direct 
ion co mocors, although it may 


connect | 
be driven through speed decreasing or 
‘acreasing gears by motors, engines or 
rurbines. 


While of nominal 100-lb capacity, 
the new equipment Is available in eight 
sizes to handle from approximately 250 
cfm to 1800 cfm and for pressures rang- 
ing from 60 to 125 Ib. 

Allis-Chalmers Manufacturing Co. 


5 Large-Area Heater 


A new Big Boy 
vented gas heater 
for large-area 
heating is the lat- 
est offering of 
Perfection Stove 
Co. Known as 
Model X990, the 
100,000 - Bru fur- 
nace-type counter- 
flow space heater 
produces plenty of 
heat for stores, 
school rooms, 
service stations, 
warehouses, and garages. It will also 
heat several rooms of a dwelling. 

The quiet, powerful, furnace-size 
blower draws cool air in at the top, 
spreads a smooth carpet of warmth at 
the bottom. 

There are only three connections— 
flue, gas supply and 110-volt line. It ts 
completely automatic in operation. The 
quiet, dependable burner is of the 
single- port type, precision - made of 
sturdy cast-iron and carrying a lifetime 
guarantee. 

Perfection has finished this heater in 
silvertone brown baked enamel, bonded 
to rustproofed steel. 


Perfection Stove Co. 





6 Heater-Cooler 


A new, compact 
combination heat- 
ing and air condi- 
rioning unit Is 
available from 
Utility Appliance 
Corp. Available in 
2-ton and 75,000- 
Bru and 3-ton and 
105,000-Bru sizes, 
the new combina- 
tion units feature 
quietness of oper- 
ation through use 
of the Utility blower with its resilient 
mounts. Another Utility feature, the re- 
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siliently mounted full-floating refriger- 
ation chassis, increases the quiet oper- 
ation. 

The refrigeration chassis makes the 
unit suitable for project work where all 
homes are not air-conditioned at time 
of construction. The unit is designed to 
be sold as a furnace section and cabinet 
only or as a complete summer-winter air 
conditioner. 

Utility Appliance Corp. 
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7 Luxury Range 


An all-chrome top is featured on 
Florence Stove Co.'s new luxury styled 
range. The 36-in. model has five burn- 
ers and the fifth, or center burner, has 
an optional feature of a cast aluminum 
griddle. 

The large 16- by 18- by 14-in. oven 
has a glass window consisting of two 
panes of glass, the inner pane being 
removable for washing. Other features 
are the swing-away broiler located un- 
derneath the oven and the Florence 
lock-stop gas cocks for surface burners. 
Florence Stove Co. 





8 Packaged Burner 


A small packaged burner developed 
by Eclipse Fuel Engineering is reported 
to provide an effective method for com- 
plete incineration of waste materials. 





Designed to produce a slow, steady 
burn, with a semi-luminous flame, the 
burner has a range from 50,000 to 500.- 
000 Bru per hour. 

The burner is ready to operate as 
soon as the gas supply is piped to burner 
and the electric motor control switch is 
connected. 


Eclipse Fuel Engineering Co. 





9 Pipe Vise 


Jaws that grip with “rocking wedge” 
action provide a number of important 
advantages in the new Toledo No. | 
pipe vise, announced by the Toledo Pipe 
Threading Machine Co. 

These benefits for the user include: 
(1) firm gripping action without crush- 
ing; (2) greater versatility with ability 
to grip securely either very small or 
large pipe ('%-in. to 2Y4-in.), as well 
as irregular shapes such as valves, tees, 
ells; (3) jaw action that tends to elimi- 
nate marking of pipe. 

The vise has heat treated jaws, and 
is ruggedly constructed for heavy duty 


use. 


Toledo Pipe Threading Machine Co. 








10 Truck-Powered Tools 


To increase the usefulness of pick-up 
trucks, H. S. Watson Co. has developed 
a new rear power source and a new line 
of truck-powered tools. 

Available in kit form, the new com- 
pact rear power source equipment is 
adaptable to most light- and medium- 
duty trucks. The rear power source ter- 
minates in a standard spline, which per- 
mits driving a wide variety of equip- 
ment. 

Also available with the rear-power 
source is a new lightweight post hole 
digger, which has been designed for 
simplified one-man digging. The dig- 
ger can be angle-operated any place 
within a 4- by 8-ft area without mov- 
ing the truck. 

H. S. Watson Co. 
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11 Cooling Unit 


A new, space-saving horizontal cool- 
ing unit for residential air conditioning 
has been introduced by the Sunbeam 
Air Conditioner Division of American 
Radiator & Standard Sanitary Corp. 

This self-contained model, with her- 
metically sealed refrigerant circuit, 
water-cooled, is made without blower 
for use in conjunction with new or 
existing forced air heating systems. 
Model HCA-2H or -3H is designed 
for easy installation with any modern 
blower-equipped furnace and may be 
had in either 2-hp or 3-hp capacity. It 
can be mounted overhead, placed on 
ceiling joists in the attic or suspended 
under the floor in crawl space. 
Sunbeam Air Conditioner Dw. 








12 Gas Range 


Outstanding feature of Dixie Prod- 
ucts new Dixiemaster 11F-7GL is the 
full-size gas range with a new 224-sq 
in. cast aluminum griddle for added 
food preparation convenience in addi- 
tion to the four conventional burners. 
Covered with an acid resistant white 
porcelain enamel lid when not in use, 
the griddle itself may be easily removed 
for cleaning. It can be quickly replaced 
by a large center grate to provide addi- 
tional top burner accommodation for 
large cooking vessels. 

Dixie Products Inc. 
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13 Boiler Brochure 


A four-page brochure (AD-137) de 
scribes new self-contained boilers 
Cleaver-Brooks Co. Suggested boiler 
room layout and dimensions are ip. 
cluded with specifications on LR and 
CB models. 


Cleaver-Brooks Co. 
= 
14 Water Heater Booklet 


John Wood Co. has released q 16. 
page illustrated book, “How Do Yoy 
Choose a Water Heater?” that provides 
non-technical information to enable , 
customer to decide upon the wate 
heater of his choice. 


John Wood Co. 
a 
15 Boiler Guide 


A 20-page bulletin from Babcock 
& Wilcox has been released to provide 
operators of stationary and marine boil. 
ers with an authoritative guide for ge. 
lecting the most efficient and economi- 
cal refractories for their boilers. 


Babh< ock & W ale OX. 





© AC-ME SPECIFIC GRAVITY BALANCE 





ADOPTED BY THE NATURAL GASOLINE 
ASSOCIATION AS THE MEANS FOR DE- 
TERMINING THE SPECIFIC GRAVITY OF 
NATURAL GAS 

Designed and constructed to meet the specifi- 


cations required for determining the specific 
ravity of ges under the various conditions 


@ CONTINUOUS RECORD 


@ AUTOMATICALLY 
COMPENSATED 


This instrument has been designed for 
accuracy in determining specific gravity 
of gas—it contains no rotating parts that 
will wear out and operates on the prin- 
ciple of weighing a volume of gas in 
comparison with an equal volume of air. 


ound in both field and laboratory. 





Complete line of 
accessories available 











ceneod 


=, 
Bh BD 


Cence ... ene dependable source of 
supply for everything you need in 
scientific instruments and laboratory 
supplies. Over 15,000 items .. . 14 
branch offices and werehovees. 
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MAKES THE BEST Gas 


HEATING APPLIANCES 
IN THE WORLD. 


“lhere 2 

















: NO DOUBT 
’ about ct! 






NO BASEMENT NEEDED! 


Automatic — Low Cost Most EFFICIENT MINIMUM FIELD _ DEALERS 
a Gas SERVICE ACCEPTANCE 


wide 
‘| EMPIRE “™.. = 
a USER IN 


" SATISFACTION OPERATION 
GAS FLOOR FURNACES 


The most essential item in your home for the 
comfort and protection of your family is the 
heating plant! The cost of installing a New 
Empire Gas Floor Furnace is surprisingly little 
... the warmth and convenience you'll enjoy 


must be experienced to be believed! 

















If you plan to build a new home or improve 
your heating plant, your Authorized Empire 
Dealer has experienced engineers to help you 
without charge. 
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UNVENTED | 


HEATER . 
Gas T WINTER AIR COUNTER FLOW ZONE CONTROL 
a CONDITIONER AIR CONDITIONER RECESSED HEATER 


74 Great Name in Gas Appliances 
STOVE COMPANY 


BELLEVILLE, ILLINOIS 










955 § GAS—June, 1955 - 




























eee 





——— eS Se —. 


oaum. 








“OO 


- —_ 
eee ee 







8 6005s ere ewes 


et eee « 






























(ors) 


Gas measurement report used in the measurement of natural gas. 
Report No. 3 will supplement Re- 


published by AGA 4 | 
port No. 2, which was first published 
“Orifice Metering of Natural Gas, in 1935. Since 1948 extensive addi- 
Gas Measurement Committee Report tional research has contributed to the 
No. 3” has just been published by the new material included in Report No. 3. 
American Gas Association. This man- In 1953 a supervising committee for 
ual covers recommendations relating to Pipeline Research Project NX-7 was 
the use of certain types of orifice meters organized for the purpose of preparing 
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Analogue Computer built for The Ohio Fuel Gas Co., Columbus, Ohio, and operated by 
Columbia Gas Systems Service Corp., performs automatically according to nonlinear 
characteristics of pipelines... Loads represented fully automatically by constant. 
current electronic circetts. 


many of your difficult 
pressure problems 


The McILROY FLUID 
NETWORK ANALYZER 


Gives Immediate, Accurate Data, Quickly Solves Many 
Difficult Pressure Problems in Distribution and Transmission 





Gas engineers will welcome the accurate data 
supplied automatically by the Analyzer, because 
with it they can decide with authority many 
baffling questions ... The Analyzer is adjustable 
for all operating conditions . . . represents with 
satisfactory engineering accuracy operation of 
gas pipelines according to the Spitzglass, Wey- 
mouth, Panhandle, and other gas-flow formulas 
at low, intermediate, or high pressure. . . Solu- 
tions given for both compressible and incom- 


pressible fluids. 


Send for BULLETIN 183 


Your files should contain oll available data 
on this very important development. 


a STANDARD 


The STANDARD ELECTRIC TIME CO. 


125 Logan Street °* Springfield 2, Massachusetts 


ELECTRIC CLOCK AND PROGRAM SYSTEMS « FIRE ALARM SYSTEMS «© HOSPITAL SIGNAL SYSTEMS 
PRECISION TIMERS «© CHRONO-TACHOMETERS 











Gas Measurement Committee 
No. 3 in the light of the results of this 
research. 

Generally all the data in this 
are quite similar to those incl in 
Report No. 2 except that new data 
based on this research, have been added 
to cover a much wider range of cop. 
ditions. 

Report No. 3 includes data on larger 
diameter and heavier wall thickness me. 
tering runs, details on specifications and 
tolerances of orifice metering install). 
tions, and a method of evaluating super. 
compressibility factors. 

The pressure base for the basic orifice 
factors has been changed from 144 to 
14.73 psia; however, a table is given 
which expedites the computation Of gas 
flow in terms of any contractural pees. 
sure base. 

Copies of this report, priced at $2.59 
can be ordered from the AGA, 420 Lex. 
ington Ave., New York 17. 


New venting standards 
adopted by Los Angeles 


New specifications that promise 
homeowners greater efficiency in gas 
heating with vented recessed wall heat. 
ers and set new industry standards have 
been adopted by the City of Los Ap 
geles. 

The adoption, voted by the board of 
building and safety commissioners, was 
the result of extensive research com 
ducted jointly by the city and the 
industry, with vent manufacturers 
cooperating. 

“Gas heaters and gas heater vents it- 
stalled according to the new regulations 
will be safe against fire and the over 
heating of plaster walls,” said Gilben 
Morris, city superintendent of building 
and safety. City Research Engineer 
Vivian Rapp, who served on a joint 
committee with gas industry experts 
and drafted the report recommending 
the improved standards, said he was in 
complete agreement with committee 
rests and findings. 

Paul Hammond, chairman of the 
PCGA heating division, said the 
changes will have national significance 
since the AGA was also represented on 
the Los Angeles committee. It was the 
national recommendations of the AGA 
against certain practices that the Los 
Angeles committee used as a basis for | 
its research. 

The recommendation reads as fb 
lows: 


Recommendation No. 1—Effective Aug. |, 
1955. 
A. Type BW gas vents shall be installed 


as follows: 


1. The vent shall have not less than 948 
clearance at all points. No lesser clearamt 
shall be approved. 
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Cuts installation time 


New White-Rodgers Plug-In 
Automatic Pilot connects in 
seconds to ultra-quiet “Cushioned 
Power” Solenoid Valve. 

Their revolutionary features have 
made installers demand them 














for gas-heating installations. 


It's the talk of the industry 
— it's new, different, bet- 
ter. All the facts are yours 
on request—send for de- 


scriptive literature today. 
a(3 a 


| Pea 


FlasH! (Qj * 


‘stoned Soni? - 
Solenoid Valves WHITE-RODGERS 
(ic FOR HEATING - REFRIGERATION 
ontrot$ AND AIR CONDITIONING 


have the Official 
Approval of all* 
ST. LOUIS 6, MO. 
TORONTO 8, ONTARIO 


S.U.R. UTILITIES 


*Except Phila. Gas Works 
’? 


how well built the heating plant 
you install...if its performance depends on 
mLURCey sik helene ere) shane) i-paree | ameribimm olemeilemmlciaca mueirte 
the controls with which it is equipped. 


No matter 
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2. The stud space in which the vent 1s 
located shall be free from obstruction at all 
points and open into the attic space. No 
plaster keys shall be permitted in this space. 
Where perforated lath or metal lath is used, 
sheet aluminum, galvanized steel, tin plate, 
or equivalent not less in thickness than 0.012 
in. shall be nailed to the studs to form a 
barrier between the lath and the vent space. 

4. A metal sleeve not less in thickness 
than 26 gauge and of the same area as the 
studding space shall extend around the vent 
from the bottom edge of the ceiling joist 
into the attic space to a point 12 in. above 
the top of the ceiling joist; or, to a point 2 
in. below the roof sheathing whichever 1s 
the lesser. 

1. Spacers shall be installed at each vent 
joint in the wall space. 

5. Vents shall be rejected if the outer wall 
is bent, dented or otherwise damaged to the 
extent that clearances are impaired or if the 
inner wall is distorted to the extent that the 
area is reduced. 

6. Where a vent is to he placed in an ex- 
terior wood tramewall, sheet metal not less 
in thickness than 28 gauge shal! be nailed 
to the outer faces of the studs to separate 
the vent space from building paper, and 
separate the heater from the building paper. 

B. Type B. vents shall be installed under 
the following conditions: 


|. Type B. cement asbestos vents shall be 
installed with not less than 1'4-in. clearance 
at all points. 

2. Type B. vents approved for 1-in. clear- 
ance shall be installed with not less than 
l-in. clearance at all points. 

4. Spacers shall be installed at each vent 
joint occurring in a framed or furred space. 

4. Plaster keys will be permitted. 

C. Vented recessed heaters shall not back 
into a linen cabinet. Where a vented re- 
cessed heater is located in a closet wall, the 
inner side of the wall section directly behind 
the heater shall be faced from floor to ceil- 
ing with galvanized iron not less than 28 
gauge in thickness, or with aluminum not 
less than 30 gauge in thickness. 

D. Where a vented recessed wall heater 
is installed in an existing wood frame wall, 
the wall shall be completely opened on one 
side from floor to ceiling. 

E. That an ordinance amendment be 
drafted for later consideration to require 
additional safeguards for self-contained heat- 
ing units installed in restricted spaces such 
as hallways. 


Recommendation No. 2—Effective Jan. |. 
1956. 


A. The approval requirements on type 
BW vent shall be revised to require that: 


|. The outer casing of double wall metal 
vent shall be constructed of galvanized steel 
not less than 28 gauge in thickness. 

2. The inner conduit, when made of 
metal, shall be constructed of 2S or 35S 





DESIGNED for quick, low cost trench digging 
for foundations and all types of service lines 





LADDER type permits efficient operation in the 
closest quarters and under difficult conditions, 





CUTS up to 5 ft. in depth in 8” to 12” widths; 
4 {t. in 14” and 16” widths; straight and clean. 


THE NEW BUCKEYE 403 


For Fast, Low Cost Utility Ditching 


The 403 is a small, easy-to-maneuver 
machine for digging water, gas, sewer, 
building foundations . . . Low bearing 
electric or telephone lines and for 
pressure to avoid damage to lawns or 
walkways . Easily transported from 
job to job and will travel over almost 
any type ground. Digs a clean, straight- 
sided trench with squared corners. Com: 


plete details from your distributor. 
No. $512 


GAR WOOD INDUSTRIES, INC. 


WAYNE. MICHIGAN 
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‘al in corrosion resistance 


aluminum \ 
and .O12 in. | hickness. 

3 A posits hold-down means coordi 
asted with the engagement holes for sheet 
metal screws in the header plate of the 
heater shal! by provided, 

4. If the inner conduit is made of metal, 
the bottom ede shall be reinforced to mini- 


mize distortion 
5 A test for displacement of the vent 


pipe from the header plate due to a vertical 
upward pull will be required. 

B. Only vent pipe listed by an approved 
resting agency as type BW may be used be- 
rween wall studding having a nominal 2 in. 


x 4 in. dimension 


Recommendation No. j—Effective Jan. 1, 
1957. 


A. The approval requirements on vented 
recessed heaters shall be revised to require 


that: 

1. The temperature of the circulating air 
at the discharge opening shall not be in 
excess of 290° F above room temperature. 

?. The average temperature of the flue 
gases from a recessed heater shall not exceed 
380° F above room temperature with the 
flue open. 

3 The average temperature of the flue 
gases from a recessed heater shall not exceed 
480° F above room temperature when the 
fue is partially or completely blocked which- 
ever results in the worse condition. 

B. Only vented recessed heaters listed by 
an approved testing agency as complying 
with the above requirements may be in- 
stalled. 


Executive sees high level 
of building continuing 


The nation’s economy holds ample 
promise for a continued high level of 
building activity, according to L. M. 
Cassidy, chairman of the board of Johns- 
Manville Corp. 

In fact, the nation has a tremendous 
job ahead in rebuilding the country, he 
believes. 

“It will require a stupendous effort 
on our part if we are to solve the twin 
problems of shelter and mobility. But 
it is this all-out effort to solve them 
that will constitute the prime-mover 
that will enable our economy to per- 
form on a scale big enough to support 
200 million people and a labor force 
of 80 million or more,” he told the East- 
ern Mortgage Conference, meeting in 
New York on May 2. 

Mr. Cassidy believes that what the 
people will want most 10 to 12 years 
from now is not more or better food 
and clothing but a rebuilt America. “It 
is my belief that a home, one of the 
prime requisites of man, represents 
more opportunity for attractive im- 
provements than any other item that 
competes for the consumer's dollar. To- 








Nifty in Traffic, 
Fifty on the Road 
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* Here the Hydrocrane moves 
through a city park. Once on the 
job, it sets up in a couple of 
minutes—is ready to leave in 
equally short order. 
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HYDROCRANE TURNS OVERHEAD INTO OUTPUT 


The quicker you get there the sooner you can handle emergency 
line repairs or start on your regular digging and setting jobs. That’s 
why Hydrocrane-Hydrohoe owners appreciate the 50-mph travel 
speed of this compact traffic-master. It’s Hydrocrane design that 
makes this travel speed possible. Hydraulically operated outriggers 
relieve truck chassis of work strains on heavy lifts permitting use 
of a lighter, faster truck — one that costs less to buy and maintain. 
Telescoping boom fits snugly over cab and rests on a strong rack 
instead of bobbing out behind. Because of low superstructure, you 
can drive the Hydrocrane through underpasses with 12-ft. clearance. 













TRY IT YOURSELF 


Ask your Hydrocrane distributor to demonstrate the smooth all- 
hydraulic Hydrocrane or Hoe on one of your digging or lifting jobs. 
Then get behind the wheel and drive it yourself. Find out how you 
can turn costly overhead time into dollars saved. 7655 
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South Milwaukee 
Wisconsin 
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This Hydrohoe, i 
dipper, is handling a 
leak repair job. Wrist- 
action dipper is shown 
rotated to its forward 
position, 50° ahead of 
handle. Dipper is also 
rotatable 45° behind 
handle or a maximum of 
95° for its complete arc. 
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day, millions of American families 
would like better, more spacious, mod- 
ern and pleasantly located homes.” 
Nearly three-quarters of the non-farm 
families in America are getting more 
than $4000 a year, with which they 
can afford a $10,000 house. In 1939, 
only a quarter of these families could 
afford the equivalent house. Today, 
more than half of the non-farm fam- 
ilies earn more than $5000 a year. They 
can, therefore, afford a $12,500 house, 
reported Mr. Cassidy. For that price 





the home-building industry can give 
excellent value in most parts of the 
country. 


PGGE’s new pipe yard 
now in operation 


Thousands of feet of ready-to-install 
pipe of dimensions up to 12 in. are be- 
ginning to come off the assembly line 
of Pacific Gas & Electric Co.'s new De- 
coto pipe yard. 

When pipe is delivered to the Ala- 
meda county yard from factories, it is 
put through the assembly processing 
line to be dried, niieehtenel and then 
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FIRST 

AID 

FOR 
INDUSTRIAL 
PILOTS 


Primarily due to a pilot's hiccup 


my, 


The symptoms are simple and easy to spot 
A wilot that’s out or burning too hot 
A ledger that shows gas costs are up 
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Maxine knows the cure to this little worry 
She’l! send you the pill if you're in a hurry \ 


A sure prescription for poor regulation 


RV-41 provides the solution 


You can specify pressures from one pound” to zero 
For all of this range it’s a peach and a hero 


Deliveries are prompt and prices are down 
Maxine wants your orders, goodbye to your frown 


*Poetic License: 


Maximum outlet pressure about 22" W.C. 
with a maximum inlet pressure of one pst. 





COMPANY 


12200 BEECH ROAD 
DETROIT 39, MICH. 


gy -THRU-FLOW’——»> 





given three enamel-and-felt coats 
being stored on racks for Shipment 
needed. . 
The plant eventually will haye 
pacity of between 40.000 and 50,009 
ft per eight-hour day, or about g to | 
million ft a year. When in fyll ' 
ation, it will process pipe of we 
used by the company, Be ve. a 
ice laterals up to large (ransmission li 
diameters. The plant finally will r m 
sent an investment in excess 
000. “a 
During regular operations, a staf of 
about 35 men will be stationed ar De. 
coto, but the number may be increased 
to about 50 during peak periods after 
all machines are in service. Three mp. 
chines presently are installed and s 
is provided for future expansion Bre 
plant. 


API issues 3rd edition 
of field-welding standard 


The American Petroleum Instirur 
has announced the publication of a third 
edition of the “Tentative Standard fo, 
Field Welding of Pipelines,” incorpor. 
ating certain changes resulting from 
comments on the second edition issued 
in February 1954. 

Principal changes are in the welding 
section where rather extensive revisions 
have been made. The important addi. 
tions to this revision are the procedure 
qualification requirement and sketches 
of test specimens. 

Copies of “API Standard 1104, Third 
Edition, Tentative Standard for Field 
Welding of Pipe Lines,” may be or. 
dered from J. A. McNally, American 
Petroleum Institute, 50 W. SOth &. 
New York 20. Price: 50 cents. 


Louisiana parish seeks 
enforcement of SEC ruling 


A petition has been filed urging the 
Louisiana PSC to seek enforcement d 
the SEC ruling that the Louisiana Power 
& Light Co. must sell its gas distribut 
ing facilities in Louisiana. The petition 
was filed by attorneys for the Jefferson 
parish police jury. 

The commission is asked to revers 
its stand before the SEC in Washington 
and make it possible for the parish @ 
buy the gas properties. 

Louisiana Power has proposed that 
be permitted to sell its gas properties 
to a subsidiary, Louisiana Gas Service 
Corp. The Jefferson parish petition said 
that such a sale would continue & 
firm's indirect ownership. 

The Louisiana PSC entered the fight 
by intervening with the SEC and ask 
ing the commission to modify its ordet 
to permit the operation of both gas and 
electric systems by the one compaly. 
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Boiler installations reached 
new high in 1954 


A new high for installation of hot 
water and steam heating systems in new 
residences Was achieved in 1954, ac- 
cording to the Institute of Boiler and 
Radiator Manufacturers. 

Compicte tabulations show home 
heating systems using boilers of all types 
were installed in 30 to 35% of new 
homes built in 1954, a gain of about 
50% over 1955. 

The figures are based on industry 
boiler shipments, which show cast iron 
boiler tonnage alone up 8.40°%% over 
1953—and estimates of installations in 
new housing as compared to older 
homes. The results also indicate that of 
rotal installations in both new and old 
homes. boilers were installed in about 
24% as compared to 76% for hot air 
furnaces, electric heating units, space 
heaters and other devices. 

The lower percentage of boiler re- 
placements in old homes reflects the 
longer life expectancy of boilers as com- 
pared to hot air furnaces, and conse- 
quent lower replacement rate. 


State commissioners plan 
regulation panel for meet 


To regulate or not to regulate pro- 
ducers of natural gas is a controversial 
question, which, in recent years, has 
been before the courts and Congress al- 
most continuously. According to W. F. 
Whitney, president of the National As- 
sociation of Railroad and Utilities Com- 
missioners, this controversy will be 
given featured billing by the regulators 
themselves at the NARUC 67th annual 
convention to be held in Asheville, 
N. C., Oct. 24-27. 


On Oct. 26 an all-forenoon, 6-mem- 
ber panel discussion of regulation of 
natural gas has been arranged. Panel 
members will present the FPC view- 
point, the viewpoint of producers and 
of the producing states, and the view- 
point of the consuming states. Each 
panel member is an expert in his field 
of discussion. 

The panel will discuss the impact of 
regulation upon producers and suppli- 
ers of natural gas, the producing states, 
conservation, exploration for new gas 
supplies, price of gas to consumers, and 
utilization of gas. 

Audience participation in a question- 
answer period will be held during the 
panel session. 

President Whitney emphasized that 
notice of guests’ intentions to attend the 
convention, and requests for hotel res- 
ervations, should be made immediately 
by writing to Commissioner Edward H. 
McMahan, North Carolina Utilities 
Commission, Raleigh, N. C. 
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PIPE STOPPERS OF ALL KINDS 


1955 


SAFETY GAS MAIN 
STOPPER COMPANY | 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 


Cable Address GASTOPPER, WN. Y. 
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the tight-sealing 


PRESSURE FITTING 


that conducts electricity 


Telsce Long and Shert Cou- 
plings, Adapters, 90° Elbows, 
and Tees, '4, through 2 inches. 





Use Telsco Fittings on Plastic 
Pipe, too—Metal Stiffeners for 
this application are available. 





The unique sealing principle used in Telsco Threadless Fittings concentrates great 
pressur.,, under containment, on all sides of a small rubber gasket (See cross section). 
Under this tremendous pressure, confined in a small area, the gasket forms a tight seal 
egainst leoks. 

At the factory every Telsco Fitting gets a 90-pound air pressure test, under water— 
assuring @ sound casting every time. 

Telsco Fittings do not insulate. Instead they conduct static electricity without the time, 
effort and cost of bonding every connection. 


TELSCO FITTINGS DIVISION 


5420 REDFIELD STREET an » DALLAS 19, TEXAS 
is 















WORLD'S BEST 
SMALL 
TRENCHER 


LOWEST COST 
TRENCHING FOR 
PUBLIC UTILITY WORK 









Surveying 
@ Engineering 
@ Installation 
@ Maintenance 











r specialized ability is 
ailable to help you solve 
Il your cathodic protection 
roblems. 









MANUFACTURERS OF 





Manufactured 
Under 
Patents Pending 


Digs 3” to 6” 


Trenches Any Depth to 36” 





For low-cost general light trenching. Self- 
contained, operates under its own wer. Digs 
clean, even t.°nches to 36” depth. Lightweight, 
mobile, low operating and maintenance costs. 
Easily transported from job to job. Several models. 


PROVEN IN ALL SOILS | , 
DITCH-WITCH TRENCHERS pay . 
for themselves in a few days. pi p b rT as | E , a 
Write for Illustrated Literature st oO R p O we y.% T | @) N 


25TH WEST AVENUE AND SAND SPRINGS #D 
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HIGH QUALITY ANODES 


THE CHARLES MACHINE WORKS 





626 B STREET + PERRY, OKLAHOMA 
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June 


1-2 
5-9. 


7-9. 


9-10. 
13. 


17 


_ 


26-28 


27-28.. 


July 


Tenth Annual Short Course 


in Gas Technology — Texas 
College of Arts & Industries 
Kingsville, Texas ' 


Canadian Gas Association 


Annual Meeting—Sheraton. 
Brock Hotel, Niagara Falls 
Ontario. 


Mid-West Gas Association 


Gas School G Conference — 
lowa State College, Ames. 


_Natural Gas G Petroleum As. 


sociation of Canada —R 
Connaught Hotel, Hamiltor 
Ontario. 


Southeastern Gas Association 
Short Course in Gas Tech. 
nology (ending July 9) — 
Raleigh, N. C. 


NECA Home Service Group— 
Lynn Gas & Electric Co, 
Marblehead, Mass. 


NEGA Accounting Division— 
Wachusett Country Club, W. 
Boyleston, Mass 


Wisconsin Utilities Associ. 
ation Accounting Section — 
Dell View Hotel, Lake Del- 
son, Wis. 


Michigan Gas Association— 
Grand Hotel, Macinac 
Island, Mich. 


Southeastern Gas Association 
Short Course in Gas Tech- 
nology (ending Aug. !3)— 
Raleigh, N. C. 


August 


15 


29-31 


Southeastern Gas Association 
Short Course in Gas Tech- 
nology (ending Sept. |0)— 
Raleigh, N. C. 


15th Annual Appalachion 
Gas Measurement Shor 
Course—West Virginia Uni- 
versity, Morgantown, W. Vo. 


September 


7-9 


11-13.. 


14-15 


Mid-West Gas Association 
Gas School G Conference — 
lowa State College, Ames 


..New Jersey Gas Association 


—Hotel Monmouth, Spring 
Lake, N. J. 


INGAA Annual Meeting — 
Jasper Lodge, Alberta 


AGA Accident Prevention 
Conference — Marion Hotel, 
Little Rock. 
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23 


AS 


16-17 Maryland Utilities Associ- 
tion Fall Conference—Vir- 
sinia Beach, Va. 


THE NORMAC 


BELL JOINT CLAMP 


27-30. International Gas Union 6th 
Conference —- Hotel New 
Yorker, New York. 





October 





12-14 GAMA Annual Meeting — 
Fi Mirador Hotel, Palm 
Springs, Calif. 

17-19..1955 AGA and PCGA Con- 
vention-—Los Angeles. A SIMPLE 

24-27 National Association of Rail- 
road G Utilities Commission- LO) AGN E@)\'| 


ers-—Asheville, N. C 
| fo} ae) ol ste) am det = 


GAS 
INDUSTRY’S 


November 








13-18. American Society of Mechan- 
ical Engineers——Congress G 
Hilton Hotels, Chicago. 


14-17. American Petroleum Institute 
‘San Francisco. 


ve vveTr Ft 


16-18. Southeastern Gas Association 
-Roanoke Hotel, Roanoke, 


rT? 





3” to 12”. A simple set of tools cleans the joint. installs the clamp . . . often in 
only a quarter of an hour. SAVES TIME, SAVES MONEY and the repair is 


Vo. 
28-30. SGA Advisory Council G&G : 
Management Conference — Solves Your Joint Repair Problems *® Quick ©* Easy °* Permanent 
Grand Hotel, Point Clear, : 
Ala. Installed in smal] pavement openings. Available in all standard sizes from ° 
-- 


1956 permanent. Designed for all conditions particularly where pavement repair wl 
M by costs are prohibitive. Such small opening repairs are scarcely noticeable 4 
ore when pavement is replaced. 
19-21 MidWest Gas Association — Normac Clamps can be installed in large as well as small openings. = 
Hotel Fontenelle, Omaha. Norton-McMurray hold definite leadership in the development of methods af 
22-23. New England Gas Association for installation and rehabilitation work through smal] openings. We welcome 
Annual Meeting — Hotel | the opportunity to help solve a problem you may have—tell us about it. 


Statler, Boston Write for our catalog describing our complete line of 


, COUPLINGS ... FITTINGS ... SERVICE TEES and ELIS... 
April SLEEVES ... COMPRESSION-END COCKS ... METER BARS 
and BRASS FITTINGS for copper pipe. 


4-6 AGA General Management 
Section Spring Conference — 
Conrad Hilton Hotel, Chi- 
cago. 


16-19 AGA Sales Conference on 
Industrial G Commercial Gas 
Hotel Roanoke, Roanoke, 

Vo 


16-18 National Conference of Elec- 
tric G Gas Utility Account- 
ants ——- Hotels Biltmore and 
Commodore, New York City. 


19-21. GAMA Annual Meeting — 
The Greenbrier, White Sul- 
phur Springs, W. Va. 


23-25. Southern Gas Association An- — —_ . SPes 
nual Convention—Dallas 6 inch Normac Clamp being lowered 6 inch Normac Clamp in fs 





into hole for installation installation 
May 
NORTON-McMURRAY MFG. CO. 
vn hidlen, and Cometion Comber 122 SOUTH MICHIGAN AVENUE ¢ CHICAGO 3, ILLINOIS 
ence—Congress Hotel, Chi- Method and product covered by U. S. Patents, Nos. 2,163,261 and 2,178,286. 
cago. 
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The dependability of the Wilkinson Line Locator 
is amply attested by its wide use. Leading gas, oil 
and pipe line companies generally KNOW its value. 











THE WILKINSON 
LINE LOCATOR 


A precision instrument for de- 
tecting the position and depth 
of any sub-surface pipe, cable, 
stub, valve, coupling, etc. 

















WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive © Pasadena 3, California ¢ SYlvan 0-4314 








The Rubber-Tired Trencher 
Mobility to 55 MPH 


This money-making, fast trencher 
digs from vertical thru 90 degrees to 
a depth of 8 ft., widths from 10” to 
30” Finger-tip hydraulic controls are 
operated by the truck driver from 
either the cab or a demountable 
seat; the truck engine supplies all 
the power! 

Write for foider that tells the com- 
plete story, including how the EARTH- 
RIPPER: Is self-levelling — digs ot any 
angle — requires no hand ditching — 
digs clean —is a one-man operation 
—is the world’s fastest mobile ditch- 
ing machine. 








*payT PENDING 





Mar ufacturing Company 


P.O. Box 540 @ College Station, Texas 


— a : made 
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OWEN-PEWTHERS 
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Packaged 12 mcfh plant designed and 
built by Draketown for... 

* Utility or industrial standby 

* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . 
at the turn of a valve... or supply that out- 
lying section or plant 100x if desired. 






“oy 
PROPANE PLANTS 


“ Good Gas Insurance “ 


lf you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write today — no obligation. 
IIRAKE & LOWNSEND 





ting * Design * Eagineering*s Construction 


WEST 42ND STREET « NEW YORK 36.WN. Y 








mews © Continued 
ened 


Federal court stays clear 
of Arkansas utility issye 





Leaving utility rate problems in Ay. 
kansas to the State Public Service Com. 
mission, a three-judge federal districr 
court unanimously decided on May 2 jg 
Little Rock to dismiss a suit in which 
a utility sought to increase its rates 
despite a PSC disapproval last year 

General Telephone Co. of the South. 
west had asked for a federal injunction 
to stop the PSC from interfering With 
a proposed $300,000 rate INnCcreasee, The 
utility contended the PSC disapproval 
of higher rates in effect deprived the 
firm of its property rights in violation 
of the federal constitution. 

John R. Thompson, counsel for the 
commission, said unless the federal] 
court dismissed the case, it could plan 
on setting rates from now on. “If yoy 
set this case for trial,’ he said. “you 
will upset every rate basis in Arkansas” 

General Telephone had a remedy in 
state courts, Mr. Thompson added, and 
the firm should refile its rate increase 
request and produce records to back up 
such a request. 


Appliance shipments set 
new records in March 


Shipments of gas-fired appliances 
were all up in March, with water heat- 
ers and gas furnaces setting new records 
for the month. 

Not only were March shipments of 
water heaters the highest on record for 
that month (259,600), but an all-time 
first-quarter high was set when 674,300 
units were shipped for a 27.9% in 
crease over last year. 

Gas-fired warm air furnace shipments 
set two new records during March, 
when 58,200 units were shipped fora 
gain of 45.99% over last March and the 
first-quarter shipments reached 155,000 
units, an increase of 51.2% over the 
first quarter of 1954. 

Gas ranges also continued to show 
gains, with March registering an it 
crease for the fifth month in a fow. 
Shipments totaled 217,000 in the third 
month of this year, compared to 188; 
200 last March, a 15.3°% increase. 


Cons) news notes 


The price index of natural gas come 
mon stocks after advancing to a new 
peak during the month of April expett 
enced a moderate decline at the clos 
of the month. At the end of the cur 
rent month the index was 19.1% highet 
than on the comparable day one yeaf 


GAS—June, 1955 








Pp 
has 
mat 
com 
the 
will 
loan 
Peo 
ing | 
finat 
of ¢t 
tacil 
repl 


dist 


C 
Yor! 
ing | 
in tl 
(Wo 
used 


T 
labo 
vers: 
ing 
dust: 


GA! 








prior bur was |.5¢é lower than the peak 
occurring during the month. The aver- 
age yield was lowered from 4.90% on 
April 50 1954, to 4.29% on the peak 
date, subsequently rising to 4.41% on 
April 29 1955. as a result of the de- 
cline in prices and an increase in divi- 


dend payments. 


The first annual Alexander Hamilton 
Free Enterprise Award for service in 
ublic relations has been awarded to 
Robertshaw-Fulton Controls Co.'s Gray- 
son Controls division, Long Beach, 
Calif. 

The award is for “the best year-round 
public relations job in pointing up the 
advantages of America’s free enterprise 
system, and is presented as a highlight 
of the annual observance of Invest in 


America Week. 


"Sales of gas heating equipment have 
increased substantially following our 
rate reduction on April 1, 1955,” Presi- 
dent John E. Heyke of Brooklyn , N. Y. 
Union Gas Co. told stockholders attend- 
ing the annual meeting last month. Mr. 
Heyke also stated that the company has 
recently reduced rates for summer water 
heating and spring and fail heating in 
apartment houses. Because these lower 
rates place gas in a very good competi- 
tive position, large sales volumes are ex- 
pected from this source. 


Commonwealth Steel & Supply Co., 
Los Angeles, has been acquired by Ho- 
ward Supply Co. Commonwealth is a 
distributor of steel, nails, wire and 
fasteners. The company will continue to 
operate as a wholly owned subsidiary of 


Howard Supply. 


Peoples Gas Light & Coke Co.'s board 
has authorized the issuance of an esti- 
mated 111,836 additional shares of the 
companys capital stock. Proceeds from 
the sale estimated at $15.5 million, 
will be used to repay $6 million of bank 
loans incurred to purchase stock of 
Peoples Production Co. and for purchas- 
ing additional stock of that company; to 
finance a portion of the expansion cost 
of the Herscher underground storage 
facilities; and to enlarge, improve, and 
replace portions of the Peoples Gas 
distribution system. 


Consolidated Edison Co. of New 
York is renting three electronic account- 
ing machine. An IBM 705 will be used 
in the field of general accounting and 
two Remington Rand Univacs will be 
used in the area of customer billing. 


The heat and mass flow analyzer 
laboratory, a division of Columbia Uni- 
versity s School of Engineering, is mak- 
ing its services available to the gas in- 
dustry for assistance in solving its heat 
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Saves 6 men, 4 tampers, 2 compressors and 
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VAN DOREN BROTHERS of Rich- 
mond, Virginia recently backfilled 
and compacted approximately two 
miles of trench, 2 feet wide and 4 
feet deep, for a 6-inch gas line with 
just one man and one machine, a 


Cleveland ‘‘80-W” backfiller. 


Before the Van Dorens purchased 
their “80-W” they used 7 men, a 
rubber-tired dozer, 2 compressors 
and 4 air-driven tampers for back- 
filling and compacting on jobs of 
similar size and type. The one-man- 
operated “80-W” did the complete 
job in less time than the 7-man crew 
formerly required on comparable 
jobs. “It’s a great time saver,” was 
F. M. Van Doren’s comment on 
its performance. 


On a previous job their Cleveland 
backfiller had saved them consider- 
able time and money on a 12-inch 
water line trench, averaging approx- 


imately 6 feet deep, by its unique 
ability to backfill spoil deposited on 
a down slope on the far side of the 
trench, while simultaneously tamp- 
ing it to the state of Virginia's rigid 
compaction specifications. 


The “80-W” also does an outstand- 
ing job of side-crane work, lays 
pipe, pulls crossings, sets hydrants 
and valves, pulls sheathing, loads 
and unloads pipe, etc. Despite its 
ability to perform all these opera- 
tions —and do an outstanding job 
on each of them—the “80-W” is 
easy to operate. The Van Dorens’ 
operator learned to operate it with 
high efficiency after only two days 
training on the job. 


Investigate this remarkable time, 
labor and machinery saving tool 
now—so that you, too, can realize its 


outstanding benefitson your next job. 


See your local distributor for the full Cleveland story or write direct fo: 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 





CLEVELAND | 
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Look closely... the 
Secrets Inside! 


Here, at last, is an improved 
light-duty Gar Wood winch that 
positively ends the old-time head- 
aches of sticking, freezing, rusting — 
because all moving clutch parts are 
fully enclosed and running in oil. 
Neither weather nor dirt can ever 
get in. Your operator also has much 
safer control of the load, thanks to 
Gar Wood's exclusive self-energizing 
safety brake, and time-tested back- 
draft clutch, which eliminates the 
hazard of sudden slippage. 


More GW plus values 


New rust-proof aluminum housing 
means lighter weight, longer life... 
dissipates heat much faster than 
steel. In addition, extra rugged base 
angles insure a margin of safety 
many times the rated capacity of the 
winch. New “built-in” rope clamp 
also simplifies attaching and chang- 
ing rope...eliminates U-bolts and 
other projections that tend to foul 
spooling. See these great new 7000- 
lb. winches - standard or low mount - 
at your Gar Wood distributor today. 


GAR WOOD 








GW-W-Ir 
‘eee COUPON FOR QUICK eel 


Gar Wood Industries, inc. 
Main St., Wayne, Michigan 


: 
| [ ] Send free literature on new | 
| 
| 


7000-ib. Gar Wood Winch 


7 [ ] Std. Mount [ ] Low Mount 


| i scacesqeeeeeeues senesesoeeeeen | 
| TEP cocccnccccccceconcosoooecoooces | 
j BED cc cccccccceeooncccceccecooecs | 
| Address 2... cceenes pccccccccccccees | 
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mews motes ¢ Continued 


transfer and gas flow problems. The 
analyzer, an analogue computer which 
has been developed continously in the 
laboratory over a period of years, is 
available for technological and indus- 
trial use. Inquiries should be directed 
to Dr. Victor Paschkis, Columbia Uni- 
versity, New York 27. 


Consumers Power Ca., Jac kson, 
Mich., has sold its gas manufacturing 
and distribution system in Manistee to 
Raymond S. Weidenfeller and Mahlon 
R. Stewart of Sault Ste. Marie, Mich. 
Mr. Weidenfeller is an officer of the 
company that bought the Saule Ste. 
Marie gas system from Consumers sev- 
eral years ago. 


Lone Star Gas Co.'s purchase of prop- 
erties operated by Spearman Gas Co., 
serving Eldorado, Okla., has been con- 
firmed, although final consummation of 
the transaction is subject to authoriza- 
ton and approval by the Oklahoma Cor- 
poration Commission and the FPC. No 
change in operating personnel is con- 
templated at the time Lone Star takes 
over the new property. 


Formation ot a Utah Gas Service Co. 
to provide natural gas service to Ver- 
nal, Moab, and Monticello has been 
proposed to the Utah Public Service 
Commission. Loran L. Laughlin, presi- 
dent of Goodland ( Kan.) Natural Gas 
Co., said the gas would be purchased 
from Pacific Northwest Pipe Line Corp. 
Greeley (Colo.) Gas Co., which also 
has applied for permission to serve Ver- 
nal, won permission before the hearing 
began to intervene. 


Subsequent to the announcement that 
the Bryant division of Carrier Corp. is 
moving its home offices from Cleve- 
tand, Ohio to Indianapolis, Ind., the firm 
acquired an industrial site for adminis- 
tration, sales, engineering and research 
offices in that city. Acquisition of the 
property will permit permanent estab- 
lishment of headquarters close to the 
manufacturing plant. 


Rockwell Manufacturing Co. has 
char:ged the name of its Canadian sub- 
sidiary—Callander Foundry and Manu- 
facturing Co. Ltd., Guelph, Ontario— 
to Rockwell Manufacturing Co. of Can- 
ada Ltd. 


Niagara Mohawk Power Corp. will 
make natural gas available to six more 
central New York communities. Gus- 
tav F. Watters, vice president of the 
company, said that by next fall gas serv- 
ices will be extended to Adams, Adams 
Center, Camillus, Cicero, Jamesville and 
Minoa. 





“Pipe installation time and 
labor costs cut about 50% 
with Greenlee Pipe Pusher” 


That's what a leading castern utility 
reports as its experience with a Grepy. 
LEE Pipe Pusher on jobs as shown 
above. Let this remarkable tool make 
big timesavings and reduce job costs 
for vou, too. With the Greene 
Pusher, one man pushes pipe wnde 
streets, walks, floors, railways, lawns, 
etc. Eliminates extensive trenching 
and time-consuming tearing up, tun 
neling, backfilling, repaving. Often 
avs for itself on the first few jobs. 
Fo models: No. 790 for pushing 4" 
to 4" pipe; No. 795 for larger pipe and 


concrete ducts. 








» me 


POWER PUMP for al! models of Green es nee 
Pushers. Makes the toughest pushing | 
simple, fast for one man. Average pushing per 
formance: two feet per minute. Write today for 
complete details on timesaving Greences Hy- 
draulic Pipe Pushers 





KK | 
GREENLEE 





GREENLEE TOOL CO., Division of GREENLEE BROS. & CO, 
1946 Columbia Ave., Rockford, Illinois 
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The Only Complete Reference Book 
on Liquefied Gas Engineering, 
Installation and Operation 





For 
Intermediate and 
High Pressure Gas 


WEBSTER RECTILINEAR® 


NDBOo, 


OPN NF 


BUTANE 


GAS} 


HIRD er, 





352 PAGES of Technical Facts, Charts, 
Diagrams, Photographs, Including Latest 
Processes and Materials. 


CONTENTS 


PART |. Introduction 
The Progress of the Industry 
The ABC of L. P. Gas 
PART 2. Physical and 
Chemical Properties 
Properties of the WHydrocar- 
bons in L. P. Gas 
Properties of Butane-Propane 
Mixtures 
Volume Correction Factors 
Analytical Determination and 
Testing 
Fire Protection and Control 
PART 3. Production of 
L. P. Gas 
Natural Gasoline Plants 


PART 6. Utilization 
of L. P. Gas 


Comparative Performance 
With Other Fuels 

Appliance Installations and 
Testing 

Domestic Applications 

Commercial Applications 

industrial Applications 

Enrichment, Peak Load, and 
Standby Uses 

A Fuel for internal 
Combustion Engines 


PART 7. Regulations 


Recycling Plants, Oil N.B.F.U. Pamphlet No. 58 

Refineries Motor Carrier Tariff No. 7 
PART 4. Transportation and Freight Tariff No. 4 

Storage Unloading from Railroad 


Delivery by Truck, Rail, 
Water, and Pipe Line 

Storage Tank and Pressure 
Vessel Design 

Liquid Metering and 
Pumping Systems 

PART 5. Distribution 
of L. P. Gas 

os and Servicing 


Tank Cars 
Marine Regulations 


PART 8. Appendix 


Iinterchangeability of Other 
Fuel Gases with Natural 
Gas 

L. P. Gas Insurance 


Gas Burner 


Now available after several years of operating 
tests and installations having capacity of 
1,242,000,000 Btu/hr. at 10 psig. 

This unique application of the Venturi principle 
has resulted in a high input burner that can be 
installed through very narrow rectangular fur- 
nace openings. 


It is recommended for inter-tube firing; firing 
in a horizontal plane through small openings 
over coal grates; firing in a vertical plane on 
either side or on a horizontal plane over a 
stoker or oil burner; and also for use in all 
types drying kilns. 


It is small in size, and light in weight, with 
excellent turn-down without flash back; stable 
flame retention even at high inputs—low noise 
level. 





WEBSTER SERIES “R” 


Gas Systems Handy Tables for Field Use 
er bute co Gas Burner 
Bottled Gas Systems ame weeding 
Bibliography 


Gas Utility Service from 
Central Plants 

Multiple Utility Service trom 
a Central Plant 


Glossary of Terms 
General index 
Table and Chart index 


$ 7 50 Per Copy 


We pay postage on orders accompanied by check or 
money order. In California add 23¢ for sales tax. 


Orders from individuals must be accompanied by 
amount of purchase unless credit has been established. 








SEND ORDER TO — 


198 South Alvarado $¢t. 


Los Angeles 57, Calif. 
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For High Pressure Gas with Combination Oil 


When high pressure gas is available the 5 sizes of 
Series R Burners provide inputs from 2,000,000 
Beu/hr/burner at 1 psi to $0,000,000 Beu/hr/burner at 
10 psi. 


There are practically no limits to the possible uses 
of the Series R assemblies except those imposed by 
the gas pressure available. It is most widely applied 
to high pressure boilers of 100 hp and above, steam 
generators of all types and refinery furnaces. 


“TRADEMARK 


The WEBSTER ENGINEERING COMPANY 


Division of SURFACE COMBUSTION CORPORA TION, Toledo, Oh 
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/Handiest Locations 
7, in PITTSBURGH 


Vote LACtSBUI Gh er 





















Y 400 outside rooms with bath. Large- 
Y screen television and radio «t ro 
Y extra charge in every room. Airy “on- 
Y ditioning. Two resteurents. 
ATliantic 1-6970 


Y Hotel Pittsburgher MOTEL 

Y Opposite Greater Pittsburgh Air- 
Y port on Airport Parkway west. 56 
Y eir-conditioned rooms with large- 
Y screen television at noextra charge, 
Y tile bath, private phone. 


AMherst 4-5152 





JOSEPH F. DUDDY, GEN. MGR. 












MANUFACTURERS 
REPRESENTATIVE 


for leading Eastern manufacturer of 
nationally advertised line of plug, re- 
lief and high pressure service valves, 
meter connections, pipe tapping ma- 
chines, etc., to contact any one or all 
of the following: gas utilities, water 
works, plumbing, heating and indus- 
trial supply houses. Straight commis- 
sion. Partially established, protected, 
exclusive territories open. Reply to E. 
S. Boyer, Director of Sales, Welsbach ,. 
Corporation, Kitson Valve Division, 
Philadelphia 29, Pa. 














MANUFACTURER’S REPRESENTATIVE 


Nationally established heating equipment 
manufacturer making quality gas-fired boiler 
of unique design and sales features wants 
representatives with full knce “ledge of wet 
heat and sales outlets. Exce ent territories 
open. In reply give detailed experience, lines 
handied and territory desired. 


Ward Heater Company, Petaluma, Calif. 














FOR SALE 


Used Cutler-Hammer Type AB 
recording calorimeter. Contact 
Wayne E. West, Geo. D. Roper 
Corporation, Rockford, Illinois. 

















True Comfort 


On your next visit to Houston, stop at 
the friendly Rice Hotel, centrally lo- 
cated in downtown Houston. Rates from 
$4.50 single and $6.50 double. 


“a 


HOUSTON, TEXAS 


Home of the famous 


PETROLEUM CLUB 








OPPORTUNITY 
IN ENGLAND 


Well-known and live English Gas 
Appliance concern, making Bri- 
tain’s leading gas range, is building 
modern plant on American lines 
and desires to appoint first-class 
Planning and Production Engineer 
to advise and direct this develop- 
ment. 


Three year project with permanent po- 
sition prospects if satisfactory and de- 
sired. Fare paid for wife, accommoda- 
tion in England provided. Only men of 
proven ability need apply. 


Full particulars, stating salary re- 
quired, in confidence — interview 
New York —to Chairman and Man- 
aging Director, Cannon (GA) Ltd., 
Deepfields, Nr. Bilston, Staffs., 
England. 




















M-SCOPE PIPE FINDER 


“ELECTRONIC WITCH” 


Especially Designed to Find 
Hard To Locate 
Gas Pipes 


Price Only $162.50 
Free Literature Upon Request 


FISHER RESEARCH LAB., Inc. 
PALO ALTO, CALIFORNIA 
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Cas] people 


Promotions 





N. R. Sutherland J. B. Black 
Pacific Gas & Electric 





Pacific Gas & Electric Co., San Fran. 
cisco, has promoted JAMES B. Biacx 
to chairman of the board of directors 
and named NORMAN R. SUTHERLAND 
as president and general manager, Rop. 
ERT H. GERDES was named executive 
vice president and general counsel, 





A. E. Englebright 
PGGE Honolulu 


R. H. Gerdes 


A. E. ENGLEBRIGHT, who has been 
vice president and general manager 
since 1948, has been elected president 
of both Honolulu Gas Co. and Pacitk 
Refiners Lrd. He succeeds E. E. BLACK, 
who becomes chairman of the board of 
both companies. 


Several promotions have been a 
nounced by Peoples Gas Light & Coke 
Co., Chicago. BERNARD H. WITTMAN 
and EMorY A. MANLOVE have been 
elected assistant vice presidents; JOSEPH 
KAHN is manager of the industrial sale 
department, succeeding DENISON W. 
CHAPMAN, who has retired; ROBERTL 
INGEMAN is assistant manager of the 
industrial sales department, HAROLDC 
BROWNELL succeeds Ingeman as assist 
ant to the sales engineering managef, 
and ARTHUR A. GERVAIS succeeds 
Brownell as supervising engineer of the 
south sales section. 


ELLIOTT CAMPBELL, formerly mat 
ager of distribution, has been prome 
to assistant to the director of operations 
for Milwaukee ( Wis.) Gas Light G@ 
Other promotions include ELLSWORTH 
UNGETHUEM, manager of gas supply 
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and distribuuion, ROBERT PROSSER, 
manager 0! distribution, construction 
and repair, HOWARD KOWNESTROT, su- 
perintendent of maintenance; KEITH 
CHEN, superintendent of corrosion- 
mitigation operations. 


Coleman Co., Wichita, has estab- 
lished a utility operations department 
within the sales department with CLIF- 
rorD E. HALL heading the department. 
RoBERT H. Lowe and L. T. ASH will 


assist him 


NELSON E. DAVENPORT, sales engi- 
neer in Rockwell Manufacturing Co.'s 
meter and valve division district office 
at Atlanta, has been named assistant 
gas products manager with headquar- 
ters in Pittsburgh. 


JEROME P. HAPP has rejoined North 
Shore Gas Co., Waukegan, IIL, as gen- 
eral sales manager. 


JOHN M. WILSON has been named 
chief engineer of the development and 
design division of the engineering de- 
partment of Minneapolis-Honeywell's 
Brown Instruments division. 


FRED C. EGGERSTEDT JR. has been 
elected an assistant vice president of 
Long Island Lighting Co., Mineola, 
N. Y. 


T. N. H. MARTIN, formerly district 
manager of Hollywood, Fla., has been 
promoted to sales manager for Peoples 
Water & Gas Co., North Miami, Fla. 


C. Il. WALL has been elected presi- 
dent of Pioneer Natural Gas Co.. Ama- 
rillo, and K. B. WATSON secretary. 


New Jersey Natural Gas Co., Asbury 
Park, has elected SIDNEY M. SCHREIBER, 
member of the law firm of Schreiber, 
Lancaster & Demos, and WILLIAM AB- 
ERNETHY, head of Sanitary Supply Co., 
to the board of directors. 


FRANK TANLER has been named to 
the newly created post of national sales 
representative of White-Rodgers Elec- 
tric Co. 


WILLIAM W. BABCOCK has been 
elected vice president in charge of sales, 
public relations and rates of the Cen- 
tral Illinois Light Co., Peoria. 


SUMNER LADD has been promoted 
tO manager of the Industrial Controls 
division of General Controls Co., Glen- 
dale, Calif. 


East Ohio Gas Co.. Cleveland. has 
announced the following changes: HAR 
OLD ECKEs, director of public relations, 
will also assume the duties of director 
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maintains fast 
“work-and-run” 
schedules 





Parsons rubber-tired 88 
Trenchmobile is the low-cost answer on 
widely-scattered, small-yardage trench- 
ing jobs, where it costs more to move 
big equipment in and out than it does 
to move the dirt. This mobile trencher 
drives cross-town at 12.6 m.p.h. .. . 
digs house-to-street service connections 
at speeds up to 144 feet per minute... 
drives on to next job without delay. 


With its 8 to 16-inch cutting widths, 
and maximum depths of 5 feet, Trench- 
mobile is also big enough for main line 
excavations. It saves a lot of costly 
hand clean-up, too . . . undercuts side- 
walks, curbs, gutters, mains . . . makes 
vertical set-ins flush with foundations 
. .. backfills its own trench (blade op- 
tional). Get the complete story from 
your Parsons distributor, or write us. 


CHECK THESE ADVANTAGES: 
12.6 mph mobility on rubber 
automotive steering 
truck-type hydraulic brakes 
digs up to 14'2 ft. per min. 

8 to 16 in. wide, 5 ft. deep 
positive down-crowd boom 
high-carbon cast-stee!l buckets 
easy-insert “Tap-in” teeth 


shiftable, reversible conveyor 


UOO0Od0d00q00 O O00 gg 


43.6 h.p. gas engine 


6-ft. backfill blade (optional) 


0 


Write PARSONS CO., Newten, leowe 
for bulletin on 43.6 HP 88 Trenchmobile 
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P466 GAS 


PARSONS 


Koehring Subsidiary 
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Only the BEST 


is good enough! 


WRITE, WIRE OR PHONE 
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SURVEY CONSULTANTS, INC. 
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YOU CAN'T SELL GAS THAT LEAKED OUT 





Positive | 
Protection! 


from gant post! 
Hire, , 


NORWALK 
POSITIVE 





CUT OFF 
VALVES 


@ Gives automatic shut off when 





excessive pressure arises or 
fire occurs! 

Easily reset to desired cut off 
pressure! 

No pressure loss! 

All parts external to gas flow! 
Quickly reset after operation! 
Sizes from 2” to 36”. 

SEND FOR FULL PARTICULARS 


e") NORWALK 






WM «= South Norwalk, Conn. 
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of market research; RICHARD L. LEUSCH 
is assistant sales manager; and LEE 
CORN, sales manager, will become man- 
ager of the Warren-Niles division, re- 
placing J. J. HENRY, who is retiring. 


PAUL T. HUGHES has been named 
to the new post of supervisor of stores 
and automotive operations of Southern 
Counties Gas Co., Los Angeles. 


KENNETH R. KNAPP has retired 
from the AGA Laboratories after 44 
years of service to the gas industry. He 
has been assistant director of the lab- 
oratories since 1946. 


VINCENT P. RUMELY, senior vice 
president and a member of the board 
of directors of the Crane Co., Chicago, 
has retired. Mr. Rumely became ar,o- 
ciated with Crane in 1937 as a produc- 
tion engineer. 


JAMES C. STOPFORD has been named 
vice president in charge of manufac- 
turing and distribution of Pacific Re- 
finers Ltd., Honolulu. 


Servel Inc., Evansville, Ind., has ap- 
pointed RICHARD S. TESTUT to the new 
post of assistant to the president and 
director of business planning. The com- 
pany also named WALTER A. SMITH di- 
rector of purchasing. 


Day & Night Division of Carrier 
Corp. has promoted FRANK R. SPRATT 
to California regional manager, LEWiIs 
G. ELIA to the sales engineering staff; 
and DONALD R. STARIN to the staff of 
the sales engineering department. 





D. M. Forker Jr. 
Wm. Powell Co. 


H. J. Coombe 


H. JAMES COOMBE, president of the 
W m. Powell Co., has been elected chair- 
man of the board and will continue 
as active chief executive officer. DAVID 
M. FORKER JR., ex€cutive vice presi- 
dent, is now president. 


RODNEY S. DURKEE has been elected 
to the board of directors and appointed 
to the executive committee of Dresser 
Industries Inc. The company also an- 
nounces that H. P. BONCHER has been 








named operating vice pri sident of Dees 
ser Manufacturing division, Bovajgd 
Seyfang, Clark Bros. Co.. Dresserldes 
Co., Pacific Pumps Inc., and R 
nersville Blower division. W, D Mi 
LER is operating vice president of Mag 
net Cove Barium Corp., Lane-Wel, 
Co., Security Engineering division, and 
Ideco division. Succeeding Mr. Bonche, 
in his position as general of 
Dresser Manufacturing divison is EG 
FABIAN JR. | 


CHARLES C. INGRAM JR, diggs 
superintendent of the Oklahoma 
district, has been elected vice Presiden: 
of the land and geological d 
of Oklahoma Natural Gas Co., Tuly 


Consolidated Gas Electric Light ¢ 
Power Co. of Baltimore has elegg 
CHARLES P. CRANE chairman of th 
board in addition to renami 
president. J. PIERRE BERNARD wy 
elected an director and MASON C AL 
BRITTAIN was elected vice president ag 
general sales manager. 


LLOYD R. EARL, president and a@ 
rector of United Concrete Pipe ot 
California, a wholly owned subsidi 
of United States + * & Foundry @, 
has been elected a director of the par: 
ent company. 











Gar Wood Industries Inc. has po 
moted DANIEL J. SHULKATIS to the po 
sition of service manager of its St. Paul 
Hydraulic Hoist division at Mattoon, 
Ili. The company also announces the 
E. B. HILL, director of sales and adver 


tising, has resigned. 





New faces 





J. L. Senden 
Nevada Natura 


Monte Weaver 
Nevada Southern 


SECtI 
line, 





MONTE WEAVER has joined Neva Met! 
Southern Gas Co., Las Vegas, Nev, #® Cali 
district manager. For the past two yeas the ¢ 
he has been zone sales manager @@ forn 
Serval Inc. in the air conditioning d@B Fe S 
sion. 212 


Su 
JAMEs L. SANDERS has joined Nevaé 


sane malar lete 

Natural Gas Pipeline Co., Las Vegas,# 
an engineer. He has been an engine hic 
with El Paso Natural Gas Co. for tg“? 
past six years. =e 
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Expansion did this! Movement be- 
tween the end of the 30-in. pipe and 
the 12-in. blowdown connection 
opened this crack halfway around the 
circumference of the connection. Ex- 
tensive investigation and experimen- 
tation that led to satisfactory mea- 
sures for rectifying the trouble are 
discussed in this article. (Photo is 
identified in the article as Fig. 3.) 


How to solve expansion 
problems in high pressure lines 





By E. A. WALLACE °* Southern Counties Gas Co. 


H. C. VANDER HEYDEN ° Southern California Gas Co. 


HE original 30-in. line was in- 
f pare in 1947 as the California 
section of the first Biggest Inch pipe- 
line, which extends from Texas to the 
metropolitan Los Angeles area. The 
California section extends west from 
the Colorado river, on the Arizona-Cali- 
fornia state line, to the terminal at Santa 
Fe Springs, a distance of approximately 
212 miles. 

Subsequent looping has been com- 
pleted to provide two 30-in. parallel 
lines except for a distance of 31.5 miles, 
which is still a single line. In the east- 
ern section, the lines generally were laid 
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in adjacent rights-of-way and are cross- 
connected at each mainline valve. On 
the original line the main sectionaliz- 
ing valves and blowdown valves were 
placed in open-topped concrete man- 
holes and on the parallel line the valves 
were buried with projected stems for 
aboveground operation. When the par- 
allel line was laid, the blowdown con- 
nections on the eastern section of the 
original line were changed to use a 
common stack with the parallel line. 
Fig. | illustrates a typical mainline 
valve and blowdown arrangement of 
the two lines. 








It was just after a second increase in 
capacity when the facilities had been 
installed to raise the capacity from 405 
to 555 MMcf/d that we experienced 
our expansion trouble. Fig. 2 is a sketch 
of the eastern section of the line show- 
ing the facilities installed at that time. 
The original proposal had been to add 
81 miles of parallel pipeline for the 
second increase, but because of the steel 
shortage resulting from the Korean af- 
fair, and the uncertainties connected 


This article has been adapted from a talk presented 
at the PCGA tranemission conference held in Palm 
Springs, Calif., May 2-3. 
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Expansion problems .. . First indication of 


movement was a blowdown connection failure 
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Fig. 1. Typical mainline valve and blowdown piping on the 30-in. Blythe-Los Angeles line. 





with constructing an interstate pipeline 
over public lands at that time, the par- 
allel pipe that could be added was lim- 
ited to a 14-mile section starting at 
valve No. 11 and extending easterly to 
the tie-in near valve No. 9. Two cen- 


trifugal booster stations were installed 
as an alternate for the remainder of the 
pipe. The capacity of Blythe station 
was increased by adding two 1760-np 
compressor units, and by maintaining 
the suction pressure with the installa- 





tion of the 6 miles of parallel line be. 
tween Blythe station and the Colorad 


river. 
Pipeline movement 


The first indication of the Pipe ex. 
pansion was the failure of g 12-i9 
blowdown connection located at the 
eastern end of the 14-mile loop. Re. 
ferring again to Fig. 2, it can be 
how the blowdown piping was ». 
ranged. The failure was caused by the 
movement between the end of the 39. 
in. pipe, which was relatively pyre. 
strained, and the 12-in. ¢ ; 
which was anchored through the blow. 
down line to a concrete block 
failure extended around half the cic. 
cumference of the 12-in. pipe at the 
edge of a fillet weld on a fabricated 
30-in. by 12-in. tee, and opened , 
maximum of ¥ in. (see Fig. 3), 


Pressure increase 


The failure occurred just a few days 
after the Cactus City booster station 
was placed in operation, increasing the 
pressures and temperatures in this sec. 
tion of the line. The pressure increase 
was about 100 psig, and the tempera. 
ture of the Cactus City station dischar 
gas increased as much as 40° F above 
normal ground temperature. ( This rise 
in temperature was caused by both 
booster stations since Desert Center sta. 
tion was already in service and the gas 
lost only one-half of the heat of com- 
pression gained at Desert Center sta- 
tion by the time it reached Cactus City 
station. Gas cooling at the booster su- 
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Fig. 2. Sketch shows facilities installed at time of structural failure. 
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Fig. 4. Movement in expansion loop and at 


1000-ft intervals west from expansion loop. 





Fig. 5. Short section of exposed pipe showing type of damage resulting when part of coating was 
restrained and part of it was free to move with the pipe. 





— 


tions was not provided since water was 
not available in sufficient quantities, and 
since the stations were designed with 
gas after-cooling as an optional pro- 
vision.) With ground temperatures 
running as high as 95° F, the added 
heat of compression was sufficient to 
heat the pipe and coating material to 
a temperature level where the coating 
material became plastic and allowed the 
pipe to slip inside the wrapper, thus 
losing the benefit of the restraint from 
the earth. 


Forces 


The forces causing the movement are 
believed to be due to both pressure and 
temperature effects, but primarily due 
to pressure. There wes no significant 
movement in the original line beyond 
Thermal Wash, which is 6.8 miles west 
of the Cactus City station, and the point 
of failure on the loop line was located 
21 miles west ot Cactus City station. 
This led us to believe that the heat of 
compression remaining in the gas at the 
point of the loop tie-in was not suffi- 
cient in itself to cause much expansion, 
but contributed to the failure principal- 
ly by softening the coating material, 
which allowed the pipe to slip inside 
the wrapper and expand due to the 
internal pressure. 


At first, we were not aware that there 
was any movement in the original line 
and we were concerned only with the 
expansion of the 14-mile loop. The 
pipeline was cut to remove the broken 
connection and to relieve the stress on 
the loop tie-in. The loop tie-in moved 
1g in. after the cut was made. The 
12-in. connection was replaced, but be- 
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cause of continued movement the blow- 
down tie was finally removed and a 
temporary expansion loop was installed 
to protect the mainline tie-in (see Fig. 
2). Movement of the line continued 
even when the Cactus City station was 
not in operation, but movement was 
accelerated when the station was in ope- 
ration. At the time the expansion loop 
was installed, five reference points were 
established at 1000-ft intervals, west 
from the point of failure. Fig. 4 shows 
the amount of movement measured at 
these points from Sept. 25 to Nov. 4, 
before the expansion loop was removed 
preparatory to extending the parallel 
line eastward. From the time of the 
failure to the time the expansion loop 
was removed, Aug. 23 to Nov. 19, the 
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east end of the parallel line had moved 
a total of 13 in. On the basis of the 
amount of movement recorded at each 
of the reference points, it appears that 
most of this movement occurred in the 
eastern 5000-ft section. The possibility 
of the slope of the ground contributing 
to the movement of the pipe was con- 
sidered and a profile of the parallel line 
was prepared. Immediately to the west, 
there is a gradual rise of about 1% for 
2000 ft, a dip of 1% for the next 1500 
fe and then a gradual rise of 1% ex- 
tending to a high point about 6000 fe 
west of the tie-in. In the next 2000 ft, 
there is a fall of about 1.5%. It is doubt- 
ful if this small amount of slope would 
have an appreciable effect on the move- 
ment of the pipe, but the change in the 
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Fig. 6. Isometric drawing of proposed expansion loops. 
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Calculations to determine magnitude of forces involved 
reactions, and there is no longitudinal stress due to internal try, 


PRESSURE EFFECTS 


1. Assume pipe with free ends, capped and unrestrained. ud 


a a 3 


If pressure is applied internally, longitudinal tensile stress is set 
up in pipe wall. The force at the ends, F = total area X< pressure. 
For 30-in. OD X 5/16 in. wall pipe, and 800 psig, internal 
pressure, F = 707 & 800 = 565,000 Ib. 





4. For pipe with an angle ©, unrestrained except at ends 


4 
aKa 


gave 
— 








Force 
Metal area 


565,000 


— 19,450 psi. 
29.19 - 


Stress = displacement, A, occurs in directions shown, and longitudinal forces 


and stress of (1) above applies. 
The resuleant R — 2PA Sine © 


) 


- 


2. This stress causes clongation in pipe from A to B. 



































‘ R = 2 X 565,000 Sine © = 1,131,200 Sine g 
2 ) | 
———— . dis 
| a For © = 22\% deg., R = 240,000 Ib an 
‘he = at AV 45 deg., R = 434,000 Ib 
C B 90 deg., R = 800,000 Ib 
Due to internal pressure only. 
Unit elongation, e = stress = This large resultant force R causes pipeline to move in direc: ’ 
Modulus of elasticity E ogg . a 
shown, which if unrestrained will be resisted only by tensile streg 
e= 19,450 = 0.00065 in./in. of pipeline. 
30 x 108 To prevent movement and stress, an equal and opposite anchy 
Total elongation, A. = e X L, length force must be supplied. E 
For 1000 fr, Ax = 7.8 in. Te 
2000 ft, A = 15.6 in. TEMPERATURE EFFECTS 
5280 fe, Ar = 34.2 in. 5. Assume open-end pipe (no internal pressure) subject to ep. 
10 miles, 4: = 28.5 fe perature (aange. 
3. Since actual pipeline does not have an amount approaching 7 Fi 
these elongations, pipeline may be considered restrained. | to te 
If completely restrained by anchors, —— J pend 
| pipel 
| - a tA L temp 
Fr F A abov 
pipe 
If heat is applied, pipe elongates from A to B at rate of 65) respe 
displacement, A:,, cannot take place, entire force, F, is transferred to 10-6 in./in/° F rise. perat 








slope at the 6000-ft point may have leaving the Desert Center station, runs approximately 90 fr long, which pro wT 
provided the amount of restraint west in practically a level straight-line vided for free movement of the pipe § City. 
needed, thus limiting the movement to for a distance of 2.6 miles before it the center section of the off-set. zont 
the easterly section. It is possible also crosses under the highway on a 40° span: 
that the coating material had not been angle in a 36-in. diameter casing. The Take-off line was 
heated to the softening temperature be- ground surface over the two 40° weld- Cacti 
yond this point and that the pipe was ing elbows at each end of this crossing Approximately 5.5 miles west from locat 
restrained by the normal friction be- showed considerable cracking and dis- this crossing is an important 8-in. take chan, 
tween the coating and the earth. turbance, and when excavated, it was off line serving the entire Imperial horiz 
found that there had been sufficient valley. This take-off is at a section g OF wi 
Signs of movement movement to the west on the south leg alizing valve with two blowdown val Catio: 
from the station to split the pipe coat- located in an open-top manhole. The (abo 
Meanwhile, the men on regular pipe- ing from the pressure against the earth. line from the highway crossing to tis§ "on 
line patrol began to notice signs of pipe This off-set had acted as an expansion take-off is in a level straight-run am in. at 
movement along the original line in the loop throwing stresses into the pipe and no movement was detected at this vault berws 
sections downstream from each booster the two 40° welding ells. The length of nor west of this point to the Cactus trencl 
station. The single 30-in. line, after this off-set is 335 ft, and the casing is booster station. Open 
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If unrestrained and elongation occurs, no stress 15 present in pipe 
wall due to temperature change. 


For a 50. F rise, elongation would be 32.5 x 10 > in./in. 
Total elongation Ay = unit elongation X< length 
For 100 fe, Ax = 0.39 1n. 
1000 fe, An = 3.9 In. 
5280 fe, Ar. = 17.1 1. 


6. If pipe is fully restrained and heated, 








t 


displacement, 4:1, cannot take place and longitudinal compressive 
stress, S, appears in pipe wall. 
S = 6.5 x 10-6 Modulus of elasticity * temperature rise 
S = 65 x 10% x 30 X 10° xX T = 195T 





YALE 


This stress results in a force, F, required to resist expansion 


F = metal area X stress 
F = 29.1 x 199 x T 
F = $670 x T 


For various temperature rises, the stress and forces are as follows: 


Temp. Rise, F Stress, Force, 
T S F 
10 1950. psi 56,700 Ib 
20 3900 113,400 
50 9750 283,500 


For straight pipe, anchor forces required to resist movement due 
to temperature changes are tabulated above. These values are inde- 
pendent of length or total movement being restrained. Since actual 
pipeline does not move any amount approaching elongations due to 
temperature, pipeline may be considered restrained, as in (2) 
above, but if restrained, the above stresses appear as compression in 
pipe column. The effect of restraint, therefore, acts opposite with 
respect to pressure, where it eliminates tensile stress, than with tem- 
perature, where it produces compressive stress. 


7. For pipe bends, resultant force R, due to temperature, may be 
developed similar to (4) above, 


FR 
£ 





eee enti — 
“< 
where R 2F Sine 
For a 50° F rise, F = 283,500 lb from (6) above and resultant 


torce R for various angles is: 


R = 567,000 x Sine 
For () = 22% deg, R = 120,000 Ib 
45 deg, 217,500 Ib 
90 deg, 402,000 Ib 
Due to temperature alone 


To prevent movement, an equal and opposite anchor force must 
be supplied. 


COMBINED EFFECTS 


8. These forces, due to pressure and temperature, are additive, 
hence, resultant anchor force for immobility of the bend is the sum 
of the individual forces tabulated under (4) and (7) above. 


For angle of bend @, total anchor force R required: 
For © = 22% deg, R = 360,000 Ib 
45 deg, 651,000 Ib 
90 deg, 1,202,000 Ib 
Due to both pressure and temperature. 
Straight line anchors are, therefore, designed for temperature 
effect only. Anchors at bends are designed for both pressure and 
temperature effects. 








The 30-in. line leaving the Cactus 
City station has many off-sets, both hori- 
zontal and vertical, with some open 
spans. Evidence of pipeline movement 
was noted at 14 locations between 
Cactus City and the loop tie-in. These 
locations were where the pipeline 
changed direction either vertically or 
horizontally by means of ell segments 
or wrinkle bends, and the surface indi- 
cations varied from hairline cracks 
(above the angle points) to one loca- 
tion where the pipe had raised 5 to 6 
in. at the end of a spar, leaving a void 
between the pipe and the original 
trench bottom. The pipe coating at the 
open spans had been peeled back in 
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each location where the pipe enters the 
ground to the west. The pipe coating 
at the angle-point fittings had been 
damaged from the sliding contact with 
the earth in a similar manner as noted 
on the highway crossing west of the 
Desert Center station. 

It was significant that no signs of 
movement were noted at the valve 
vaults since the blowdown piping con- 
nections in the vaults would have been 
subjected to severe bending stress if 
movement in the vaults had occurred. 
The failure of any of these blowdown 
connections did not appear to be emi- 
nent, but we realized the possibility of 
such a failure due to high stress con- 


centrations and we faced a difficult 
problem in either restraining the pipe 
movement or designing expansion loops 
to allow for the movement. 


Pipe coating 


The first observations of the condi- 
tion of the pipe coating in the areas of 
movement revealed what appeared to 
be extensive damage to the outer wrap- 
per and it seemed probable that we had 
20 or 30 miles of pipe that would have 
to be reconditioned. Tests, however, 
have indicated that, in general, the coat- 
ing is still effective, and we have not 
had to apply any special protection to 
this section of the line with the excep- 
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Expansion problems . . . Extensive efforts 


were made to find all wrinkle bends 
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Fig. 7. Anchor for 30-in. pipeline. 





tion of repairing the coating at the 
augle points and exposed spans where 
damage was severe. Fig. 5 is a photo- 
scaph of a short section of exposed pipe 
showing the type of damage resulting 
where part of the coating was restrained 
by the earth and part of it was free to 
move with the pipe. 

The pipe, for both lines, was yard- 
coated with a single coating consisting 
of a primer, a layer of enamel applied 
with an average thickness of 3/32 in., 
and one wrap of 15-lb asbestos-felt 
wrapper. The physical characteristics of 
the enamel on the two lines are not the 
same, but since the conditions in the 
sections where slipping occurred were 
different for th: two lines, no evalua- 
tion can be made as to which coating 
had the more resistance to movement. 
The coating on both lines undoubtedly 
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is damaged, but it may be several years 
before the extent of the damage is 
known. 


Was the : 
structurally reliable? 

After the failure of the blowdown 
tap, time elapsed while we continued 
our observations as discussed in the first 
part of this article. By the time we were 
aware of the extent of the pipe move- 
ment, the hottest part of the summer 
was past and the immediate crisis was 
over. With ground temperatures de- 
creasing, there was less concern about 
the possibility of other failure during 
the coming winter months, and since 
plans were in progress to install an ad- 
ditional 73 miles of parallel 30-in. line 
easterly from the 14-mile section, part 
of which would be in the hot zone west 





of Cactus City, the solution of the 
pansion problem was postponed gy 
the new construction was ¢ 

In addition to this problem, We hai 
experienced a failure of a Wrinkle begs 
near the town of Moreno, in J 
1949, less than two years after the line 
was placed in operation. It wag 
strated that this failure resulted from 
the wrinkle bend being made ACTOSS the 
longitudinal weld of the pipe and wy 
due to the lack of ductility of the we 
metal. Immediately, extensive flor 
were made to locate all such Wrink 
bends and reinforce them with eng 
ing bands, and the subsequent sari. 
factory service of the line would ing. 
cate we were successful. 


New possibility 


However, with the new problem ¢ 
thermal expansion adding the pogsbj 
lity of other blowdown of off-tah 
failures, and increasing the possibilityg 
other wrinkle bend failures, there wy 
a growing anxiety about the structug 
reliability of the entire 30-in. lige 
When it is realized that the compay 
depends on this line for over 50% 
its regular, daily gas supply, one can» 
preciate the concern about the possibj 
lity of having a serious line break. W 
were in need of expert advice, s 
presented our problem to Stone § 
Webster Engineering Corp. for i 
study and recommendations. 

Ours was a unique problem of; 
major pipeline having hot zone i 
which the pipe could slide inside te 
wrapper, thus losing the benefit d 
ground restraint normally experienc 
in a pipeline, and this condition ¢ 
movement Causing excess stresses in tt 
pipe at cross connections and abny 
bends. 

Normally when thinking of prom 
ing for expansion or contraction ia! 
pipeline, one is led to expansion loop 
because this has been the standard pm 
tice in treating high temperature pipe 
lines for years. It was natural, thee 
fore, that Stone & Webster, and a 
selves, first considered, in a preliming 
study, the use of expansion loops att 
cross connections with sufficient 
chors at the critical off-sets to force t 
movement of the line into the loops. 
isometric drawing of a preliminaty 
sign showing the use of expansion 100 
at a typical mainline valve and bk 
down connection is shown in Fig. 
Note that the design allowed for aft 
tive movement between the two 3H 
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lines, as well «s movement between the 
mainlines 2nd the anchored blowdown- 
stacks. Although the two 30-in. lines 
would not necessarily be expected to 
have a corresponding movement, even 
‘f installed at the same time, unequal 
movements were anticipated in these 
rwo lines, particularly since the original 
line was laid in the summer and the 
parallel line was laid in the winter 
months. After the 73 miles of parallel 
line had been installed and placed in 
service, there were indications of move- 
ment in the hot zone west of Cactus 
City station of the same nature, and at 
similar locations, as has been described 
along the original line. It appeared that 
the parallel line was moving about the 
same as the original line but, of course, 
this nearly equal movement could not 
be depended upon for designing th 


expansion loops. 
Not ideal solution 


After further study, it was decided 
that although expansion loops could be 
designed to allow for any assumed 
amount of movement resulting from 
these temperature changes, the use of 
expansion loops did not appear to be 
the ideal solution to our problem. The 
loops had to be large to allow for any 
predictable amount of movement and, 
if installed above ground, they consti- 
tuted an attractive target for desert 
marksmen, they would be an attraction 
for sabotage, and they would require 
excessive fencing according to our 
policy of protecting all such installa- 
tions. This fencing would increase the 
cost and limit the accessibility to the 
mainline valves in the event of major 
repairs. If the loops were installed be- 
low ground, in the necessary casings to 
provide freedom of movement, the cost 
would be nearly prohibitive. Also, there 
were a few locations where additional 
right-of-way could not be acquired to 
accommodate the piping. 

After a review of the field conditions 
and a number of conferences between 
ourselves and Stone & Webster's engi- 
neers, it was agreed that the latter 
should consider the use of anchor blocks 
to restrain all major pipeline movement 
as a substitute for expansion loops, and 
that we would accept the use of anchor 
blocks if Stone & Webster recom- 
mended them, but were concerned 
about the effect of this type of restraint 
on the cold wrinkles in the original line. 

After a thorough study of the use of 
anchor blocks, Stone & Webster sub- 
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mitted a report on their observations 
and recommendations, which, in gener- 
al, were as follows: 


1. That a continuous, straight pipeline 
laid underground in a reasonably level 
terrain is self-restrained and has little 
movement even when subjected to con- 
siderable temperature change and the 
coating is softened by the high temper- 
atures. The major movement occurs in 
hilly terrain where vertical and horizontal 


bends and open spans of pipe exist that 


prevent suitable self-restraint. 


Protection of the 40-in. lines, there- 
tore, can be limited to that section be- 


tween Desert Center station and valves 


8-8A, with special attention to the portion 
between Cactus City station and valves 
8-8A. 

2. The increases in length due to in- 
ternal pressure and to thermal expansion 
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was 130 fe on the original line and 100 
fe on the parallel line.) 

4. That further stress analysis to eval- 
uate the probability of failures would be 
time consuming and costly. The selection 
of locations for the proposed anchors 
where evidence of trouble existed or 
might be anticipated, and the application 
of corrective measures, offers the only eco- 
nomically sound solution to the movement 
problem. The possible need for additional 
structural modifications should be deter- 
mined by establishing a number of obser- 
vation points where future pipe move- 
ment can be measured. 


Designing the anchors 


The design of the anchors depended 
upon the forces involved, the soil con- 
ditions, the method of attachment to 
the pipeline, the suitability of materials, 
and the cost. An analysis of the forces 





Fig. 8. Views of Type |-B anchor. At left is view from top and at right is the completed anchor. 





are of a progressive nature and would be 
difhcult to predict. In addition to the ob- 
jection previously mentioned, expansion 
loops might be only a temporary remedy 
for this condition and rigid anchors ap- 
pear to offer a more satisfactory solution. 


The type of restraint offered by anchor 
blocks should not create stresses in the 
wrinkle bends materially different than 
those created by the normal restraint. The 
one wrinkle bend that failed apparently 
failed in tension and the forces introduced 
by the higher gas temperatures will prod- 
uce compression in the pipe; however, as a 
precautionary measure, the wrinkle bends 
within 1300 ft of either side of the anchor 
should be reinforced with a protective 
sleeve. (After a further study of field con- 
ditions this distance was reduced to an 
average of approximately 500 ft.) 


3. That supports be provided at each 
exposed span in the distance between 
Desert Center booster station and valve 
8-8A to limit the total span to 75 fe. 
This is necessary to make the exposed 
pipe act as a column when in compres- 
sion. (The maximum unsupported span 


acting on a pipeline is rather elemen- 
tary, but is interesting and will serve to 
show the basis of determining the an- 
chorages required. Many gas industry 
people may never have had reason to 
determine the magnitude of these forces 
due to temperature change and internal 
pressure, so the calculations on pages 
114 and 115 have been included to give 
a better understanding of the problem. 


Selecting the final designs 


Originally, three types of anchor 
blocks were considered; one for a 
straight-line location, one for vertical 
angles, and one horizontal angles. Each 
type had an alternate design whereby 
the resistance clamp welded to the pipe 
could be either totally embedded in the 
concrete block or exposed and secured 
to the concrete block by structural at- 
tachments. The alternate designs with 
the pipe embedded in the blocks were 
eventually discarded since we wished to 
avoid elaborate corrosion protection 
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desert temper.cures rising every day, it 
became an urgent matter to get the 
anchors installed. It was planned to 
anchor the | ines while the pipe temper- 


atures Wer midway between the ex- 


rremes of summer and winter opera- 
tions to minimize the stresses that 
would be induced in the pipe by these 
temperature extremes. In conjunction 


with the anchors, 73 wrinkle bends 
were to be reinforced and a miscellane- 
ous number of A-frames installed. 


The general locations for each anchor 
was shown in the Stone & Webster de- 
sign, but the exact location had to be 
determined in the field based on the fol- 
lowing considerations: 

1. Anchors must be located so as to 
have undisturbed soil for a minimum dis- 
tance of 60 ft either side of anchor cen- 
rerline (not near an open span). 

2. Depth from ground surface to bot- 
tom of anchor block must not be less than 
9 ft-6 in. for Type I-A and 11 ft-0 in. for 
Type I-B. With less cover, the size of the 
anchor block would be increased. 

3. Steel anchor attachment must not be 
made at a wrinkle bend. 

The final locations are as shown in 
Fig. 9. At the road crossing west of 
Desert Center a Type I-B anchor was 
installed about 100 ft east of the south 
ell, and 100 ft west of the north ell. At 
valve No. 5, where the Imperial valley 
tap is located, even though no move- 
ment had been detected at this location, 
the installation of a Type I-A anchor 
was recommended as a precautionary 
measure to safeguard this important 


take-off. 


Precautions 


At the discharge of Cactus City sta- 
tion a Type I-A anchor was installed 
on each line as a precautionary measure 
due to the high temperatures in this 
section of the line. At the vertical rise 
east of the highway crossing, west of 
the Cactus City station, it was intended 
to install a special anchor designed for 
the vertical angles. On the original line, 
the soil at the angle point was very 
sandy, and the angle point on the par- 
allel line was near a small wash, so the 
anchors were located about 280 ft east 
of the angle points and Type I-B anch- 
ors were used. Between the upper ver- 
tical angles and the south angle point 
at the highway crossing, the distance 
was about 1000 ft. One anchor on each 
line, about half way, was considered 
adequate for both angle points. 


Since no excessive movement had oc- 
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Expansion problems .. . 


A check is made for 


longitudinal movement at the anchor blocks 





curred at the north turn of the high- 
way crossing, no anchor was included 
at this location, but special attention 
was given to the compaction of the 
backfill at both the north and south 
angle points of the highway crossing. 
At the 26° horizontal bend, about 7000 
fr west of the highway crossing, move- 
ment to the west had occurred in the 
original line so anchors were located 
just east of these angle points and west 
of the 15° horizontal angles to protect 
this off-set from both directions. The 
721 fe of concrete-encased, heavy-wall 
pipe in the bottom of Thermal Wash 
served as an effective anchor to the 
west. Since no significant movement of 
the original line had occurred at valve 
No. 8 or west of this valve, no anchors 
were considered necessary on either line 
west of this point. 


Procedure 


The general procedure followed for 
installing the anchors was as follows: 


1. Make a preliminary excavation for 
installing the sleeve, and clean the pipe. 

2. Clamp on sleeve and complete 
longitudinal weld. Remove bolts and 
clips. 

3. Make final excavation for anchor 
block. 

4. Install box assemblies and complete 
welding. (By scheduling the time for the 
circumferential welds on the pipe, pres- 
sure cutbacks were held to a minimum. 
For pipe designed for 807 psig working 
pressure, the pressure for welding is 565 
psig and for a 725 psig design the weld- 
ing pressure is 510 psig.) 

5. Install reinforcing steel in block. 

6. Install bench mark and riser on an- 
chor sleeve for reference. 

7. Pour concrete. 

8. Coat and wrap pipe and sleeve. 

9. Backfill, clean-up, and install mark- 
ers for gauging possible future longitudi- 
nal movement. 


The concrete was mixed at the site 
and one large or two small blocks were 
poured per day. A spare mixer was 
maintained on standby since the blocks 
were to be a monolithic pour and a 
mixer breakdown could cause more 
trouble than the standby mixer cost. 
The pouring was scheduled so that the 
anchors on each line could be poured 


as a group, and the line pressure and 
temperature controlled as recommend- 
ed. The Stone & Webster recommenda- 
tions were as follows: 


For 36 hr before, and 48 hr following 
pouring of concrete, line temperature at 
anchor location should be maintained as 
near 95° F as possible. Pressure to be 
maintained within + 10 psig for first 10 
hr after pouring, and + 25 psig of a con- 
stant for a minimum of 36 hr. Line pres- 
sure not to exceed 550 psig for 48 hr 
following the installation. 


Construction was started abour the 
first of June, and nearly all the welding 
and concrete work was completed by 
the first week in July. The entire job, 
including the installation of the wrinkle 
bend reinforcements, was finished by 
the end of July. The total cost of the 
project amounted to $98,614 with the 
following breakdown: 





Anchor blocks $60,436 
Type I-A, average $3984 
Type I-B, average $5753 
Banding wrinkle bends $23,775 
Average per band $325 
Installation of A-frames $14,403 
Total $98,614 
Conclusion 


Before each anchor block was poured, 
elevations of the pipe riser and bench 
mark were taken. After the block was 
poured, and at intervals since then, ele- 
vations have been taken to determine if 
the anchor blocks have settled or other- 
wise moved. No such movement has 
taken place. In addition, a regular check 
is made for longitudinal movement at 
the anchor blocks and at each valve lo- 
cation. No longitudinal movement has 
been noted. 

We now have gone through a cycle 
of summer and winter temperatures 
without trouble since the anchors were 
installed. During the past summer we 
did not experience the maximum tem- 
peratures we can expect since either one 
or the other turbine stations was out of 
service most of the summer, but the in- 
dications are that the method of anchor- 
ing, the design of the anchor blocks and 
clamping attachments, and location of 
the anchors, as recommended and de- 
signed by Stone & Webster, have been 
entirely Satisfactory. bd 
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Fig. |. Gas turbine showing spray piping around hot surfaces. 


Fire protection for isolated 





gas turbine stations 


By E. E. TAYLOR °* Southern California Gas Co. 


and 


L. J. FAST * Southern Counties Gas Co. of California 


[* industry generally, the need for 
specialized fire protection facilities 
in operating plants frequently is over- 
looked or not well understood. The 
general feeling seems to be that a few 
hose lines and a few portable first aid 
fire extinguishers are all the fire con- 
trol facilities necessary regardless of the 
particular hazards involved. The idea 
seems to be that if a fire occurs, you 
put it out with an extinguisher if you 
can, or you call the public fire depart- 
ment ard rely on it to extinguish the 
fire and save the property. Also, there 
seems to be a general idea that steel 
buildings, such as those used in many 
different operat ins, are “fireproof” and 
therefore cannot burn. 

The gas-turbine driven, centrifugal 
compressor stations owned jointly by 
This article has been adapted from a talk presented 


at the PCCGA tranemiesion conference held May 2-3 
in Palm Springs, Calif 
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the Southern California Gas Co. and 
Southern Counties Gas Co. are situated 
on the 30-in. pipeline system trans- 
porting gas from west Texas and New 
Mexico to California. Gas is delivered 
by El Paso Natural Gas Co. near 
Blythe, on the Arizona-California bor- 
der. At Blythe, the gas is compressed 
in a conventional reciprocating-engine 
station of 25,280-hp from 500 to 800 
psig. About 45 miles west of Blythe is 
our Desert Center booster station, and 
approximately 31 miles west of Desert 
Center is our Cactus City booster sta- 
tion. At each of these stations we have 
a 5700-hp General Electric gas turbine, 
driving a DeLaval centrifugal compres- 
sor. 

At the outset of the study as to what 
and how much fire protection would be 
required for our gas-turbine driven 
compressor stations, first consideration 


was given to the peculiarities of th 
location of each station. Both the Cactus 
City station and the Desert Center sw 
tion are located at such distance from 
each other, and from any other sour 
of help, as to practically eliminate th 
possibility of obtaining outside help i 
case of fire. Because of their desert lo 
cations, the lack of water in desirable 
quantities made it necessary to plan fe 
the most conservative use of available 
water and to consider some other fit 
control medium to supplement or t 
place water. 

Consideration also was given to i 
fact that under normal operating cond 
tions, only one man is on duty at ea 
station. Whatever might be the requitt 
ments of an emergency, everything 
would have to be handled by this om 
operator. He would have to malt 
whatever operating adjustments wet 
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Fig. 2. Typical one-man fire hose units. 
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Fig. 3. Water storage tank with old fire pump in foreground. 





required, closing or opening valves as 
necessary, notifying Blythe as to what 
was taking place, and in addition, 
actuate fire fighting facilities to combat 
the fire. When consideration was given 
to the possibility that this lone employee 
might be incapacitated by whatever 
happened, it became obvious that a cer- 
tain amount of automatic shutdown 
facilities as well as automatic fire con- 
trol facilities would be essential to the 
performance of the many necessary 
operations called for by an emergency. 

In designing the general layout of 
the plant, consideration was given to 
the need for providing a reasonable 
amount of separation of facilities. The 
main transmission line, the main con- 
trol valves, bypass and metering facili- 
ties are all located some little distance 
from the main compressor building. No 


Separation of facilities 


actual transmission gas lines enter the 
main part of the building, the main gas 
compressor being located outside the 
building. The main turbine and acces- 
sory engines, the shop, and the control 
panel, and other such facilities are lo- 
cated inside the main building. 

The auxiliary engine room is located 
on the ground floor and contains a gas- 
engine driven air compressor and a gas- 
engine driven auxiliary, electric genera- 
tor set. Also on the ground floor is a 
work shop area where small repairs are 
carried out, including welding. The 
main turbine and the main gas com- 


GAS—June, 1955 





pressor are located on an upper level, 
which is constructed as an open mezza- 
nine floor (see Fig. 1). The office and 
control panels are located on this floor 
adjacent to the main turbine with a 
glass wall for separation. The cooling 
water pumps and fans are located adja- 
cent to the outside of the main building. 
The main turbine combustion air heat 
exchanger is located immediately out- 
side one wall of the main building. The 
combustion air ducts to.the turbine en- 
ter the building through a closed-off 
area or basement section of the ground 
floor, immediately under the main tur- 
bine. 

Lubricating oil is brought to the sta- 
tion in 50-gal. drums. It is pumped 
from these drums into tanks located in 
the compressor building. The oil trans- 
fer operation and the oil storage inside 
the building, therefore, constitute a 
potential fire hazard. 

Probably the most serious potential 
fire hazard has to do with the lubrica- 
tion oil for the bearings of the main 
turbine. Should a break occur in one 
of these pressured oil lines, oil probably 
would spray over a large part of the in- 
terior of the building. If it contacts a 
sufficiently hot surface, it would im- 
mediately be ignited and the whole area 
might be enveloped by flame fed by oil 
under pressure. During our consid- 
eration of this aspect of the problem, 
we determined that the average flash 
point of ordinary lubricating oil was 
about 535° F and the ignition point 
above 783° F. Some lubricating oil 


used for turbines has a flash point of 
only 400° F and an ignition point of 
only 700° F. In this connection it 
should be realized that there are cer- 
tain exposed surfaces on the turbine 
that may reach a temperature of 1450° 
F. These facts, when put together, as- 
sure a potentially disastrous fire un- 
less adequate control facilities are pro- 


vided. 


Small lines considered 


Another point deserving serious con- 
sideration was the small lines leading 
tO gauges, meters, etc., in the control 
room. Many of these lines are “live” 
lines carrying gas under various pres- 
sures up to 700 psig. A break in one 
of these small lines, if ignited, would 
produce a torch flame of such intensity 
that it could melt through larger piping, 
etc. in a very short time. 

Even the aluminum sheet covering, 
used to enclose the insulation on some 
of the air inlet and exhaust piping to 
the turbine, could be a contributory 
source of fuel, since it would burn 
when subjected to intense heat. During 
the first test operation of the plant, the 
original insulating material on the air 
ducts caught fire. All of this material 
has been replaced with other insulation, 
which is expected to stand up under the 
high temperatures involved. 

Another small fire developed at one 
of the plants during the final construc- 
tion period when hor slag from a weld- 
ing operation lodged in boxed and 
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Fig. 4. Typical fire detector cell. 
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Fig. 5. Fire detection circuit amplifiers in control room. 





crated material in the shop area. Ironi- 
cally, the crates and boxes contained fire 
hose and other fire protection supplies, 
which, of course, were damaged by the 
fire. 


Mechanical failure 


Several months after the plants were 
first put in regular operation, a mechan- 
ical failure in the gear box driving the 
oil pump, generator, etc., on one of the 
turbines, caused lubricating oil to be 
sprayed into the engine room and duct 
room. This oil was ignited upon con- 


tact with hot surfaces. The fire that re- 
sulted impressively demonstrated what 
might be expected on a much more 
serious scale in the event of failure of 
a high-pressure-seal oil line or a high- 
pressure, small gauge line, etc. 
Primary fire extinguishing facilities, 
of course, were installe-? early in the 
construction period as would be the case 
for any operating property. Portable 
hand extinguishers, largely foam and 
dry-chemical, were placed at proper in- 
tervals. Also, a fire line system was pro- 
vided which made use of “oneman” fire 
hose units with fog nozzles ( l-in. hose) 





Fig. 6. Expansion turbine-driven centrifugal fire pump and actuating controls. 
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(Fig. 2). A gas-engine driven fire 
pump was installed to boost pressures 
from the gravity water-storage tank » 
about 150-psig pressure in the fire lings 
(Fig. 3). With these facilities, 
should be possible to control ordinary 
fire situations, but as has been pointed 
out, a study of the fire potentialities of 
the station indicated the need for a more 
elaborate, permanently installed, and 
automatically actuated system. 


Fire system 


The system installed at each turbine 
station is a completely automatic fire 
detection and control system. The heart 
of each system is the equipment fur 
nished by the Fireye Division of Elec- 
tronics Corp. of America, consisting of 
sensitive detectors and amplifiers. 

The entire sequence of events for 
controlling a fire and sounding alarms 
at each station is placed in operation 
by seven strategically located detectors. 

The fire system at each station 5 
divided into two areas: 

1. Detection and control of fires in the 
turbine room. 

2. Detection and control of fires in the 
compressor and duct room areas. 

This area division was made to mint 
mize the possibility of water damage 
in areas where there is no fire. 


Sequence of events 


Let's follow through a typical © 
quence of events in case we had a fire 
in the duct room area underneath the 
turbine: 
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Just « seconds after the flames 
the Fireye system detects the 


start, 
dame and through a system of relays 
starts the following chain of events: 

1. Trips che plant emergency shutdown 
system shutting down the turbine and 
blowing down the station piping. 


2. Starts the emergency fire pump. 
3 Sounds an alarm horn. 
4. Transmits a radio alarm to Blythe 


and Indio 
5. Turns off the foundation ventilation 


fan. 


Time delay 


Sixty seconds after a fire is detected, 
water is sprayed from the fog heads in 
the duct room and compressor areas 
only. This time delay will allow the 
station operator to make an attempt to 
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Fig. 7. Centrifugal fire pump with water storage tank and station fire 


pump in background. 





Fire protection 


Detectors distinguish 


flame from constant radiation 





specifically for the purpose of fire de- 
tection (Fig. 4). The detectors indi- 


cate, by very rapid resistance changes, 


the varying amounts of infrared radia- 
tion emitted by a flame. They detect 
the flicker that distinguishes flame 
from a constant radiation. The varying 
radiation from the flame results in a 
pulsating signal being sent from the de- 
tectors to the amplifiers, which, being 
frequency-sensitive to this signal, actu- 
ate our own system of relays. (See 
Fig. 5.) Discrimination from other 
radiation, such as from the sun, in- 
candescent lamps, etc., 
the rejection, within the control panel, 


"| ae a0 


is obtained by. 


bine adapted to operate on natural gas 
at 150 psig and exhausting to atmos- 
phere. The turbine is very similar to 
the stasting turbine on the main unit. 


Water supply 


The fire pump suction is on a 52,500- 
gal. working capacity water storage 
tank. (See Fig. 7). At the maximum 
rate of 400 gpm, our supply is good for 
at least 2'4 hours. 

We considered the use of a “first aid” 
pressurized water tank of about 4500- 
gal. capacity; and also considered the 
use of a gas-engine driven pump during 
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Fig. 8. Strainer and solenoid-controlled valves on water fog fire system. 





extinguish the fire. If the operator can 
extinguish the flames within the delay 
period, no water will be sprayed; if he 
is unable to extinguish the flames, a 
solenoid-controlled master valve opens 
on the water system and water is sprayed 
through the nozzles. At the end of a 3- 
minute period, a timing device closes 
the water valve and the water pump 
will shut down unless the detectors are 
still “seeing” flame, in which case the 
attempted shutdown of water is over- 
ridden. 

Now let's look back over the se- 
quence of events and fill in a few of 
the details: 


Electronic equipment 
The heart of the Fireye system is a 
miniature, rugged, photo -conductive 


cell developed by the Fireye engineers 
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of all pulses below approximately 6 cps 
and above 30 cps. In addition, discrimi- 
nation against visible light is obtained 
by an optical filter cover over the cell 
which passes only infrared radiation. 
The detector does not have to “see” the 
flame directly to set off the alarm. 
Since most all materials readily reflect 
infrared radiation, the system can de- 
tect a fire either directly or by reflection 
as well as through glass. 


Pump and spray equipment 


The fire pump is a direct-connected 
turbine-driven centrifugal water pump 
unit consisting of a General Electric DP- 
16, Class 1, 52-hp turbine driving an 
Ingersoll-Rand #3 DHV centrifugal 
pump with a 400-gpm capacity at 150 
psig discharge pressure. (See Fig. 6). 
The turbine is essentially a steam tur- 


the design of our system. It was de- 
cided, however, that the expansion tur- 
bine-driven pump would be depend- 
able on instant starts and that this de- 
pendability would eliminate the need of 
a first aid supply. 

Two 4-in. solenoid-operated valves 
control the flow of water to the fog 
piping systems (Fig. 8). 


Water cooling 


In our design of the water fog in- 
stallation used around the turbine, it 
was fully recognized that damage 
might be done to hot portions of the 
equipment as a result of water cooling. 
However, this system differs materially 
from conventional protection; first, in 
the quantity of water discharged per 
head, and second, in the positioning of 
those heads immediately adjacent to 
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Fire protection ... Alarms are received 
at points where there is 24-hour attendance 





the turbine. A conventional sprinkler 
system discharges water at the rate of 
0.25 to 0.4 of a gallon per square foot, 
and the water drops are very large in 
comparison with the particles dis- 
charged by fog systems. Fog heads of 
15-gpm capacity spaced at 12-ft inter- 
vals would deliver about one-third the 
rate of a conventional sprinkler system. 


_— apn als 


tensity of the fire is greatly or com- 


pletely reduced. 


Alarms 


Since there is only one man normally 
in attendance at each station, we felt 
that it was advisable to design alarms 
into Our system in case he became in- 
capacitated and that these alarms should 
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The alarms are actuated by the fire 
detection amplifiers through our 
system of relays. The radio alarms lag 
only 30 to 60 seconds so that 
communications as a result of a fire 
not be unduly hampered. The 
systems terminate at Blythe and 
as flashing lights and audible alarms 
The alarm signal generated art each tur. 
bine station is basically a tone Signal 
superimposed on the radio 
sion. Receivers at Blythe and 
sensitive to the different tone from each 
turbine station, actuate the alarm de. 
vices at these locations. 


' 


Fig. 9. View of turbine showing positioning of fog piping and nozzles near hot surfaces. 





Tire minute water drops of the fog sys- 
tem, and their dispersion throughout 
the turbine room, will essentially nul- 
lify the likelihood of damage through 
distortion of hot metal. The fog heads 
immediately adjacent to the hot ma- 


chinery are pusitioned so as to discharge 
away from the hot surfaces (Fig. 9). 
The velocity of the discharged fog is 
such that it tends to pull flames into 
the spray pattern and the hot gases are 
so intermingled with water that the in- 
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be received at point where there 
was around-the-clock attendance. Our 
Blythe compressor station is the nearest 
point fulfilling this requirement. 


Secondary reception point 


The Indio base was selected as a se- 
condary reception point since the radio 
alarm facilities at that location termi- 
nate in the housing of the supervisors 
as an alarm buzzer. 


To our knowledge, these fire protect 
tion systems are the only ones of thei 
kind located in compressr stations 004 
gas transmission system. The systems 
were designed on a consultant basis by 
Stanley D. Clithero of the Genend 
Petroleum Corp., who has had magy 
years experience in fire protection fo 
industrial plants and is considered ® 
be one of the leading fire protection 
engineers in the oil and gas — 
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UNDERCOVER AGENTS AT WORK 


Dependable protection against underground cor- 
rosion is one of the most essential considerations in 
the installation of any pipeline. This protection 
usually consists of an insulating, corrosion-inhibit- 
ing coating applied to the pipe surface, with further 
shielding provided by a wrapper to resist abrasion 
and soil stress. These are the “undercover agents”’ 
that safeguard pipeline installations against cor- 
rosion leaks and deterioration. 


Throughout the nation today, leading utilities 
and pipeline companies look to Dearborn for long- 
term protection of one of their most important in- 


NO-OX-ID 


For Long-Term Pipeline Protection 
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vestments—the carrier pipe that must transmit ma- 
terial thousands of miles to its consumer. Dearborn’s 
NO-OX-ID Coatings and NO-OX-IDized Wrappers 
provide chemical and mechanical protection against 
moisture penetration and soil action—protection 
that lasts for decades—on installations under 
ground or under water. 


Whether applied by hand... by Traveliner...or 
at the mill, Dearborn Coating Combinations are 
your best assurance of dependable, long-life pro- 
tection. On your next pipe-coating job, you'll find 
it pays to specify Dearborn NO-OX-ID. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza, Dept. G, Chicago 54, IIl. 


Please send me complete information about NO-OX-ID. 


Company 
Address 
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Preparation of seamless pipe for expansion begins at the two rotating 
cutoff machines, which were specially designed to keep pace with the 
rest of the producing unit. In the machine, the pipe is held by clamps 
while six cutting tools in the rotating he. d trim the pipe end. These 
machines trim pipe ends four to six times faster than ordinary pipe 
cutoff machines. 





New pipe expansion 
equipment used at 
National Tube’'s 
Lorain Works 


HIPMENT of cold expanded seamless pipe is now be- 
< ing made from the Lorain Works of U. S. Steel Corp.'s 
National Tube division. The new, expanded seamless pipe 
combines high strength and maximum safety presently 
needed in the construction of a 24-in. natural gas transmis- 
sion line that will extend across 250 miles of densely popu- 
lated area in the eastern United States. 

Operation of the new expansion unit at Lorain marks 
the completion of a program of continuous research and its 
development. The equipment is designed to expand pipe 
in the size range of 16- to 26-in. OD. 

“The new process maintains the complete reliability of 
seamless ‘walls without welds’ and adds uniform high strength 
with excellent weldability through the use of mechanical 
cold work,” H. J. Wallace, vice president-sales of National 
Tube, stated. 

The expanding process used at Lorain shortens the pipe 
by several inches, depending on the size of pipe and the 
degree of expansion. Thickness of the pipe wall is only 
slightly reduced. Straightening and inspection follow the 
expansion. 

Final operation in the process is to test each length of 
pipe to specified test pressures—pressures considerably 
greater than those to be experienced in the field. This 1s 
done by hydrostatic pressure. bad 
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Next, the pipe is placed in position for expanding (above and below) 
A plug weighing nearly 1000 Ib is attached to the end of a long mas. 
drel bar. This two-piece plug consists of a heavy point followed by ¢ 
highly machined alloy ring, which does the actual expanding. To with. 
stand the great force, the mandrel bar is made from 14-in. heavy. wall 
seamless pipe. The mandrel bar, (lower left in the above photo), which 
is powered by a 500-hp motor, is inserted into the circular expanding 
plug unit, which is then forced through the pipe at a rated 300,000.45 
thrust. The outside diameter of the pipe shown here was increased tp 
24 in. In the lower photo, the cold expander operator is Moving the 
plug that has been installed on the end of the mandrel bar into pow. 
tion to begin the cold expansion. 











Here, the expander is stopped inside a length of seamless pipe to shov 
the degree of cold expansion—to 24 in. in outside diameter. After 
leaving the opposite end of the pipe, the plug drops off the monde! 
bar onto an elevator which lowers it to a conveyor for transportation 
bock to the original point. Another elevator raises the plug into posi: 
tion for the next thrust. During full operation, five plug units of 
circulated to maintain smooth operation. 
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Part 6 in a Series 


The New Gas Transmission and Distribution Piping Code 
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A background discussion by FRED A. HOUGH 


Corrosivity of gases and soils and 


the prevention of over-pressuring 


This article continues the discus- 
sion started last month on Chap- 
ter lV of ASA B31.1 Section 8 
Gas Transmission and Distribu- 
tion Piping. 


HE stress levels and design pro- 
TD cedures for pipelines prescribed by 
the code are all based upon the assump- 
tion that the gas to be transported is 
substantially non-corrosive and either 
the soil in which the pipe is installed 
is substantially non-corrosive or suit- 
able steps are taken to prevent cor- 
rosion. The code prescribes that, if a 
corrosive gas is to be transported or if 
suitable means of preventing corrosion 
in corrosive soils are not to be pro- 
vided, the thickness of the pipe shall 
be increased to provide an allowance 
for corrosion. In such cases, the mini- 
mum corrosion allowance shall not be 
less than 0.050 in. for external corro- 
sion and .0075 in. for internal corrosion. 
If both external and internal corrosion 
are to be expected, both allowances are 
to be added. No corrosion allowances 
are required in piping to be operated 
at stress levels of 20% of the specified 
minimum yield strength or less. How- 
ever, the code states that the installa- 
tion in corrosive soil of unprotected 
pipe with wall thicknesses as thin as 
the minimums permitted by the code is 
not recommended even for low pres- 
sure distribution systems. 


Non-corrosive gas 


Getting back to corrosion allowances 
for high pressure transmission lines, 
questions naturally arise as to what is 
a substantially non-corrosive gas and 
what ts a substantially non-corrosive 


soil. In answer to the first question, the 
code says, “For the purpose of this code, 
any fuel gas of commercial grade, the 
water dew point of which is at all times 
below pipeline temperature, shall be 
considered to be substantially non-cor- 
rosive unless experience with it has in- 
dicated otherwise. Some fuel gases may 
be substantially non-corrosive even 
though their water dew point exceeds 
pipeline temperatures. Such gas shall, 
however, be assumed to be non-corro- 
sive only if proven so by careful tests 
or experience.” 


Suitable protective coating 


The questions as to how to determine 
the corrosivity of a soil, or what is a 
suitable protective coating to prevent 
external corrosion in a given situation, 
are questions upon which the code com- 
mittee was unable to agree. Although 
some types of pipe coatings are very 
generally used and have proven to be 
quite effective, very few standard speci- 
fications for either the components of 
protective coatings or for the design 
and application of a coating have been 
developed by recognized and authorita- 
tive specification writing bodies. W ith- 
out these, the code committee found 
that it could not prescribe, recommend, 
or even mention specific coatings with- 
out running the risk of placing other 
coatings that might be equally good at 
a serious disadvantage. 

The use of cathodic protection, or 
the possibility of its use, further com- 
plicates the code-writing problem. A 
protective coating that might be quite 
inadequate without cathodic protection 
might be sufficient with cathodic pro- 


tection, providing the cathodic protec- 
tion is applied skillfully and with con- 
tinuing qualified supervision. Conse- 
quently, the code committee has had to 
limit itself to requiring that, if stress 
levels approaching the maximums per- 
mitted by the code are used, corrosion 
must be held to very minor propor- 
tions. The methods by which this is 
accomplished are left to the owner. 


Accidental over-pressuring 


The accidental over-pressuring of gas 
transmission or distribution facilities 
has led, in the past, to some serious 
accidents. While most accidents from 
this cause have occurred in distribution 
systems and most of the material in the 
code, on pressure control and pressure 
limiting, deals with the problems en- 
countered in distribution systems, the 
code does set up some very specific re- 
quirements regarding the limiting of 
pressure in transmission lines. The basic 
requirement for protection against acci- 
dental over-pressuring is: 

“Every pipeline, main, distribution 
system, Customer's meter, and connected 
facilities, compressor station, pipe-type 
holder, bottle-type holder, container 
fabricated from pipe and fittings, and 
all special equipment, if connected to 
a compressor or to a gas source where 
the failure of pressure control or other 
causes might result in a pressure which 
exceeds the maximum allowable oper- 
ating pressure of the facility, as pre- 
scribed by this code, shall be equipped 
with suitable pressure relieving or pres- 
sure limiting devices in accordance with 
the provisions of this code.” 

In prescribing types of devices that 
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The piping code .. . Operating, not design, 
pressures may determine proper settings 





are suitable ior preventing accidental 
over-pressuring, the code differentiates 
between the type of device required for 
the protection of facilities that might 
be bottle tight and the type of device 
re,aired for the protection of facilities 
from which some gas is always issuing. 
Both must be protected. Bottle-tight 
facilities might include a pipeline, or a 
section of a pipeline between valves, in 
which there are »o leaks or only small 
leaks and to which a continuous load 
is not connected. Another example of 
a borttle-type facility would be a pipe- 
type holder that can be shut off at times 
so that it is not supplying any load. 
Suitable types of protective devices to 
prevent over-pressuring of bortle-tight 
facilities are stated by the code to be: 


a. Spring-loaded relief valves of types 
approved for unfired pressure vessels by 


the ASME, or 


b. Pilot-loaded back pressure regula- 
tors used as relief valves and so designed 
that failure of the pilot system or control 
line will cause the regulator to open. 


Automatic devices that shut off the 
supply of gas to a facility when the gas 
pressure reaches the set maximum can 
be used if some gas is always issuing 
from the protected facility. In such 
cases, leakage through the protective de- 
vice while it is in the closed position 
cannot over-pressure the protected facil- 


ity. 


Pressure control 


The control and limiting of pressure 
in low- and high-pressure gas distribu- 
tion systems is a more complex prob- 
lem from the code-writing standpoint 
than that presented by transmission 
lines. The code recognizes that if a 
pipeline or distribution system is oper- 
ated for a long period of years at a 
pressure well below the design maxi- 
mum pressure and substantial corrosion 
has occurred during this period, there 
is a hazard involved in some cases in 
raising the operating préssure above 
previous maximum operating levels. 
Consequently, it is frequently the op- 
erating pressure history of a pipeline, 
main, or distribution system, rather 
than design pressure, that determines 
the pressure at which over-pressure 
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protective devices should be set to act. 
In such cases, the maximum safe pres- 
sure is left to the judgment of the op- 
erating company. The only code re- 
quirement being that the operating 
company, having decided the maximum 
pressure it considers safe, shall install 
over-pressure protective devices to pre- 
vent accidentally exceeding that safe 
pressure. 

The code prescribes safe procedures 
whereby the maximum allowable oper- 
ating pressure of a pipeline or distribu- 
tion system can be raised to a new maxi- 
mum in those cases where past practices 
and physical condition, rather than de- 
sign, determine the maximum allowable 
working pressure. 

The code also prescribes safety pre- 
cautions to be taken when a low-pres- 
sure distribution system is converted to 
a high-pressure system. 

The accidental over-pressuring of 
low-pressure distribution systems has 
caused some of the most serious acci- 
dents in the gas industry. Consequently, 
the code committee gave special atten- 
tion to this problem. 

In this case, of course, the major 
hazard comes from the over-gassing of 
appliances, and the rupture of tin me- 
ters. The code prescribes that the pres- 
sure on low-pressure distribution sys- 
tems shall not exceed either: “a. A 
pressure which would cause the unsafe 
operation of any connected and prop- 
erly adjusted low pressure gas burning 
equipment or, b., A pressure of 2 psig.” 
Either relief valves or shutoff devices 
(which interrupt the flow of gas to a 
system when the pressure on the sys- 
tem exceeds a specified amount) are 
acceptable means of preventing over- 
pressure. 


Detailed analysis 


The code, of course, does not attempt 
to spell out the detailed engineering 
analysis that is often required to verify 
that a low-pressure distribution system 
is adequately protected from acciden- 
tal over-pressuring. Large distribution 
systems are usually supplied with gas 
from a number of pressure-regulating 
stations. It is sometimes assumed that 
if one regulator feeding the system 
sticks in an open position this will 


merely result in raising the Pressure on 
the distribution system to the mp: 
where other regulators shut off and he 


load on the system wil! then absorb the 
excessive flow through the stuck 


lator, and that the highest Pressure 
tained on the system will be safe Whil 
this may sometimes be true, the valid; 
of such an assumption should be Care. 
fully tested in all cases by compari 
the delivery capacity to the stuck regu. 
lator with the capacity of the low-pres. 
sure system to Carry gas away from the 
stuck regulator. Usually when such , 
study is made, it becomes apparent tha 
a zone of high pressure would build up 
around the stuck regulator and in thy 
zone the pressure would be high enough 
to exceed the limit set by the code 
is also necessary, of course, to consider 
the possibility that valves in lines tha 
interconnect high and low-pressure sys. 
tems might be opened by mistake and 
the capacity of the low-pressure system 
tO carry gas away from the valve js 
inadequate to prevent the developmen 
of a high-pressure zone in the vicinity 
of the valve. 


Varied situations 


The different types of accidents o 
situations that have resulted in the ac. 
cidental over-pressuring of a low pres. 
sure system have been so varied in the 
past that considerable study and care 
is mecessary in each system to make 
sure that low pressure systems are ade- 
quately protected. One very important 
precaution that is stipulated by the code 
is that protective devices must be de- 
signed and located where an accident, 
which causes the malfunctioning of a 
pressure regulator, will not also make 
the protective device inoperative. 

The code also covers in some detail 
precautions that should be taken to pre 
vent the accidental over-pressuring ot 
meters and customers’ facilities that ate 
supplied from high pressure gas dis 
tribution systems. Certain specific re 
quirements for house- type regulaton 
are stated. In those cases where cust 
mers are supplied from distribution sy 
tems or pipelines operating in exces 
of 60 psig, it is necessary to installs 
protective device that will prevent over 
pressuring of the customers’ facilities 
in case the house-type regulator fab 
to shut off. Types of devices that te 
code committee considers suitable for 
this purpose are monitoring regulatos, 
relief valves, or automatic shutoff de 
vices. 
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AND UNIFORMITY 


IN USS QUALITY 





HIGH TEST 
LINE PIPE 





Only the highest quality gas and oil line pipe can 
effectively meet the needs of today’s high pres- 
sure pipelines...like the 718-mile Trans 
Mountain Oil Pipe Line in rugged western Canada, 
using Consolidated Western 24” line pipe. 

Consolidated Western’s controlled quality 
manufacturing produces high strength, ductility, 
good welding properties and uniform diameter 
and wall thickness . . . assuring ease of installa- 
tion and greatest service per ton of steel. 

From two key sources, the new Utah plant and 
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the Texas plant, Consolidated Western offers 
20” to 36” diameter pipe to meet the exacting 
needs of pipeliners. 

Quality control plus 100 years of engineering 
and fabricating leadership have combined to 
make Consolidated Western Steel, division 
United States Steel Corporation, your primary 
source of supply for high-test line pipe. 

Please direct inquiries to: Consolidated Western 
Steel, Pipe Sales Office, P. 0. Box 2015, Terminal 
Annex, Los Angeles 54, California. 


CONSOLIDATED WESTERN STEEL 


Sales Offices: Los Angeles, San Francisco, Fresno, Bakersfield, California; Phoenix, Arizona; Seattle, Washington; Houston, Texas 


DIVISION 
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CONSOLIDATED WESTERNS CONTROLLED QUALITY MANUFACTURING PROCESS ASSURES 


STRENGTH, DUCTILITY 
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N INGENIOUS test bench, devel- 
oped and built by machinists at 
Pacific Gas & Electric Co.'s Hinkley 
compressor station, has proven a valu- 
able tool for the servicing of compres- 
sor engine force feed lubricators. Its ad- 
vantages have been so readily recog- 
nized that it has also been adopted at 
Topock and Kettleman Hills compres- 
sor stations, the other two on the com- 
panys 30-in. line from the Colorado 
river northwest to San Francisco. 


Equipment 


Top of the bench (see photo) pro- 
vides space for the lubricator and a set 
of glass graduates, one for each of the 
individual lubricators. The welded angle 
iron framework that supports the top 
also holds an electric motor and speed 
reducer for driving the lubricator shafc. 
An electric stz:p heater embedded in the 
top is used to bring the oil in the lubri- 
cator up tO engine operating temper- 
ature. 

When a lubricator is to be tested it 
is placed on the rear section of the 
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bench over the strip heater with outlet 
connections facing the operator. A short 
bent copper tube is fastened to each of 
the outlet connections and graduates are 
located on the front of the bench to re- 
ceive and measure the exact amount of 
oil delivered by each lubricator. A pul- 
ley is installed on the lubricator main 
shaft and is belt-driven from the electric 
motor. 

The quantity of lubricating oil that 
should be delivered by each lubricator 
in hours of engine operation, according 
to engine specifications, is reduced to 
milliliters per hour for testing purposes. 
Once the oil in the lubricator has been 
brought up to operating temperature, an 
hour's run is made to determine the 
amount of oil delivered by each of the 
lubricators. The amount of oil delivered 
is read directly on each of the graduates. 


A new lubricator is always tested for 
oil delivery before installation. Each 
lubricator that has been in use is also 
tested in the same manner as a regular 


GP exclusive 


Top of test bench, which provides SPOCE foy 
the lubricator and a set of glass 
one for each of the individual lubricators. 


PG&E services force-feed lubricators 
with company-developed test bench 


part of the engine overhaul schedule 
If an adjustment is required, a second 
hour-long run is made to assure the ac- 
curacy of adjustment. 


Work area 


The test bench is a part of a small 
work area including a work bench and 
spare parts bins provided in the stations 
machine shop for the express purpose 
of servicing and testing lubricators. If 
as part of the regular overhaul program, 
the lubricator is found on initial cest 
deliver too much or too little oil, its 
dismantled for inspection. The entire 
lubricator is cleaned, and cam, cam lobe 
and rocker arms are inspected for weat 
Worn parts are replaced and the unt 
adjusted and retested for correct oil de 
livery. 

As a part of the regular lubricate 
maintenance program, each of the lubti 

cators is also pressure-tested to around 
800 Ib. A 1000-lb pressure gauge 5 
fastened to the lubricator in place @ 
the copper tube and the lubricator 5 
pumped up to test pressure. . 
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GALVO-LINE CUTS GALVANIC 
PROTECTION COSTS 


Dow's magnesium ribbon anode gives you 








the most economical pipeline protection 


When considering galvanic protection, think first of 
Galvo-Line®—the most economical method of pipeline 
protection—unique for its fast, mechanized installation. 


While Galvo-Line was designed specifically to cut instal- 
lation costs, field tests indicate that anode life has not 
been sacrificed. Properly designed installations in many 
soils offer as much as 10 years of effective life, and yet 
retain the other reliability factors expected of galvanic 
protection by magnesium anodes. There is no risk, for 
example, of trouble caused by power line failure, rodent 
attack on insulation, or dried-up ground beds. 


DISTRIBUTORS: CATHODIC PROTECTION SERVICE, Houston, Texas 


CORROSION SERVICES, INC. Tulse, Okla. 


Given reasonable conditions, Galvo-Line can be installed 
at rates upward of 3,000 feet per hour—the equivalent of 
installing 35 Galvo-Paks® in the same time. ooentien 
making costs are also reduced—one connection every 
500-1000 feet will usually suffice. Uniform distribution 
and efficient utilization of current contributes greatly to 
Galvo-Line’s economy and dependability in galvanic pipe- 
line protection. 


For the complete story, call your nearest distributor of 
Dow anodes or write to THE DOW CHEMICAL COMPANY, 
Midland, Michigan, MA-335T. 


ELECTRO-RUSTPROOFING CORP. 


Belleville, W. J. * ROYSTON LABORATORIES, INC., Blawnox, Pa. » STUART STEEL PROTECTION CORP., Kenilworth, W. J. « THE VANODE CO. Pasadena, Colifornia 


you can depend on DOW MAGNESIUM ANODES 
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Joint action in mobile equipment 


field planned by communications men 


AS industry communications men, 
meeting in Pittsburgh during the 
annual AGA gas supply, transmission 
and storage conference, took a look at 
the future of the gas industry insofar 
as it is related to the requirements for 
communications facilities. Particularly 
interesting were discussions of teleme- 
tering and remote control over commu- 
nications systems, equipment mainte- 
nance problems, and new developments 
in mobile radio. 

Luncheon sessions held on both days 
of the two-day conference were pre- 
sided over by H. A. Rhodes, chairman 
of the communications committee of 
the AGA operating section. 

Industry relations with common car- 
rier services came in for considerable 
discussion during the first day's session. 
Mr. Rhodes discussed the matter of 
common carrier interconnecting 
charges, contracts and agreements; and 
D. R. Wofford talked on leased service 
experience. 

Following a discussion of 12-volt au- 
tomotive electrical systems, the commit- 
tee took action to study a recommen- 
dation for standardization among the 
automobile manufacturers. The group's 
exploratory study was expanded to in- 
clude changes in automobile design and 
the design of mobile radio equipment 


to facilitate the installation of radio 
equipment. 

The committee proposes to join with 
representatives of the NCUR, the API 
communications group and similar 
units in the public safety, industrial and 
taxi radio groups. It was pointed out 
that all of these groups have a common 
problem in the installation of mobile 
radio equipment. 

* * * 

The newest gas pipeline microwave 
system is soon to be installed by Texas 
Gas Transmission Corp. between Ow- 
ensboro, Ky., and Lake Charles, La. The 
700-mile system, to include some 30 re- 
peater stations, is expected to be in 
operation by early 1956. 

The system is initially designed for 
about 20 channels over various portions 
of the system and will include talking 
and telemetering circuits. The system 
may be eventually expanded to some 50 
or 60 channels to include teletype, fac- 
simile and the remote operation of 
IBM equipment for accounting pur- 
poses. 

Of particular interest is the fact that 
the system is designed for private line 
service between any two stations along 
the route of the line. The design will 
cut out all intermediate stations during 
a station to station contact. 





New mobile unit 
extends radio coverage 


A new two-way mobile radio unit for 
use in the 25-54 mc. band that develops 
up to 110 watts of power output, and 
provides up to 40% greater communi- 
cation -overage, was announced by the 
General Electric Co. at the recent Pe- 
troleum Industry Electrical Associa- 
tion's annual convention in Houston. 


134 


For demonstration purposes, an op- 
erating, front-mount unit was connect- 
ed to a watt meter so that visitors, by 
turning on the transmitter, saw actual 
power outputs of up to 110 watts. 

The new mobile unit, most power- 
ful of General Electric's new progress 
line of two-way radio equipment, is 
available for either under dash or truck 
mounting. 

A new dynamotor power supply, and 

































By FRANK CHAPMAN 


the use of two GL-G164 tubes as final 
amplifiers, make possible the new 
power unit. The dynamotor is nail 
640 volts and 275 milliamperes. 
While battery drain of the new ypi 
is approximately 65 amperes at 6,3 vols 
while transmitting, the nornial amoug, 
of transmitting time is so small thar 
standard heavy-duty generating systems 
give satisfactory service. Standby bat. 
tery drain is 11 amperes at 6.6 volts, 
Further information on the new sy. 
per power mobile unit is available from 
local GE communication counselors, 
GE Communications Equipment, Elec. 
tronics Park, Syracuse, N. Y. 


Report available on radio 
in drilling and producing 


A comprehensive report on “Two. 
Way Radio in Petroleum Drilling and 
Producing Operations” has been re 
leased by the Central Committee on 
Radio Facilities of the API. 

The report is the result of a special 
study on the application of two-way 
radio in petroleum production that was 
started in late 1953 by the ceniral com 
mittee because of the importance of 
radio communication to these opem 
tions. It is prepared to “give a broader 
understanding of the vital role whith 
radio plays in petroleum and natuml 
gas production, not only under emer 
gency conditions which frequently arise 
bur just as importantly, in the regulatly 
established day-to-day operations.” 

The report specifically describes the 
use and need for two-way radio com 
munication facilities in such fields # 
drilling, producing, offshore drilling 
and producing, desert drilling and po 
ducing, and offshore radar triangulation 
Two instances where radio commun 
cation proved valuable at times of emet 
gency are described. 

The report also outlines the curtemt 
status of the radio frequency spectrum 
allocated to the Petroleum Radio Sert 
ice. 

A limited number of copies of ti 
report are available upon request ® 
Joseph E. Keller, Special Represent 
tive, Central Committee on Radio Ft 
cilities of the API, Munsey Bldg., Was 
ington 4, D. C. 
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G.E. DEVELOPS NEW 
PLUG-IN CHASSIS 
FOR 2-WAY RADIO 


NEW PROGRESS LINE saves money on maintenance 
through faster servicing—protects from obsoles- 
cence because chassis are quickly interchangeable. 





n the new Progress Line, transmitter, receiver, power 
I] supply and optional chassis are individually rack- 
mounted in a triple-rigid mobile case. Rapid inter- 
changeability is provided by this rack construction and 
true plug-in chassis. This plug-in design permits 
changes in frequency, power, type of reception (narrow 
or wide band) quickly a¢ minimum cost, at any time. 
You're free of any obsolescence risk! 

You may switch Progress Line mobile units— 
whether front or trunk mount, between vehicles with 
6 or 12 volt DC systems. No electrical alterations are 
needed. And any mobile combination can be converted 
quickly to a low-cost, 117 volt AC intermittent duty 
base station by changing only the power supply chassis! 

Let a G-E Communications Counselor analyze your 
radio needs and develop an installation or conversion 
program planned for long-run savings. Write or call 
today for tull specifications on the new PROGRESS 
LINE. General Electric Company, Communication Equip- 
ment, Section X1365, Electronics Park, Syracuse, N.Y. 





q There is a G-E 

Authorized Service 
Station near you. 
Look for this sign. 
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INDIVIDUAL PLUG-IN CHASSIS minimize capital investment in spares 
and reduce radio maintenance time! Your vehicles will be back “in 
service” faster. For instance, you can replace either a transmitter 
or receiver plug-in chassis right in the vehicle in 5 minutes—using 
only a screwdriver. Individual plug-in chassis of the new General 
Electric Progress Line units also provide complete interchange- 
ability between mobile and station transmitters and receivers. 





EASY FRONT MOUNTING under the dash. The new G-E Progress 
Line case is less than 15" deep. For the first time you can have a 
90-watt front mount mobile unit in the 25-54 MC band and a 
50-watt front mount mobile unit in the'144-174 MC band. In the 
25-54 MC band you can now have simultaneous monitoring of 
2 channels, in the same case. without additional equipment. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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NCUR holds annual meet 


At its annual meeting recently in 
Minneapolis, the National Committee 
for Utilities Radio took action to study 
modification of operational rules to per- 
mit limited control facilities on mobile 
frequencies. Purpose of the study is the 
use of tone signaling for the remote op- 
eration of facilities such as valves from 
mobile equipment. 

The committee also went along with 
other groups on the matter of channel 
splitting with a request for a relaxa- 
tion of frequency tolerance. 


In another action the committee of- 
ficially announced the appointment of 
Joseph E. Keller as special representa- 
tive in Washington, D. C. 

Officers elected for the year were: 
Robert W. Lewis, Boston ( Mass.) Edi- 
son Co., chairman; T. G. Humphreys, 
Alabama Gas Corp., Birmingham, vice 
chairman; and George Carlson, Con- 
sumers Public Power District, Lincoln, 
Neb., secretary. 


PUC grants lease- 
maintenance agreement 


W ith Southern California and South- 
ern Counties Gas Co.s agreeing to pay 
an annual charge of $126,600 to Pacific 
Telephone & Telegraph Co. for main- 
tenance, the California Public Utilities 
Commission has authorized the lease 
and maintenance of the radio facilities 
of the companies by the telephone com- 
pany for $358,000. (See GAS, March, 
page 168 and May, page 154.) 


In an earlier opinion, the commission 
had claimed that the annual mainte- 
nance charges were insufficient by 
$12,000 a year to cover the entire costs, 
plus a 7% return on the investment. 
The gas companies have now agreed to 
meet the commission's condition. (See 
Regulatory and Legislative Trends in 
this issue. ) 
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Solving the short-term loan problem 








The unique problem which the 
growing use of underground storage 
has brought to the gas industry — 
short-term financing of seasonal “mer- 
chandise’’— has four principal solu- 
tions, all of which are presently being 
used by one or more of the gas com- 
panies involved. 

Ordinary short-term loans on inven- 
tory such as the ordinary merchant 
obtains to cover peaks and valleys in 
merchandise selling will not apply in 
the gas business. While the merchant 
who must stock up for big events such 
as Christmas and Easter can pledge his 
stock as security, the gas company is 
dealing with a commodity that is fuga- 
cious and migratory, impossible to 
idnetify or inspect and equally impos- 
sible for the layman to measure while 
it reposes in the ground. 


The merchant is frequently required 
to pledge his inventory; should he de- 
fault, the lending agency can take pos- 
session and sell it to recover its loss. 
He may also be required to store the 
products in an independent warehouse 
where the proprietor acts as agent and 
releases the goods only as the borrower 
makes payments on the loan. Or a por- 
tron of his own warehouse may be par- 
titioned off for the same purpose. 


In addition to the inherent.physical 
characteristics of the gas that make 
such procedures difficult if not impos- 
sthle, there’s the legal question as to 
whether a lien against gas in storage 
would be enforceable unless the pledge 
of the gas were accompanied by a first 
mortgage on the physical properties 
constituting the storage pool. Since 
most companies that store gas in sub- 
stantial volumes have first mortgage 
honds outstanding, a separate mort- 
gage on the storage facilities would be 
impossible. In addition, debenture 
hond indentures and term loan agree- 
ments frequently contain convenants 
forbidding the creation of liens which 
would prevent the pledge of gas in 
storage. 

It might be asked at this point why 
short-term financing is needed at all. 
/t is common knowledge that in a stor- 
age proposition the cash comes in 








Four methods of financing 
storage gain acceptance 





heavy in the winter, goes out heavy in 
the summer. But why shouldn't a com. 
pany keep enough cash reserves op 
hand to take care of this need, partiey, 
larly since it’s a regular seasonal re. 
quirement occurring every summer? 
The answer is that this reserve would 
have to come from additional 

term debt or stock issues or by ag. 
cumulating and retaining in the com. 
pany’s treasury cash that otherwise 
might be used to retire long-term s. 
curities. Such a policy would be up. 
economic—having outstanding securi. 
ties, on which interest and dividends 
would have to be paid throughout the 
year, for benefits that could only be 
realized for a short period of the year. 

Admitting the necessity of obtaining 
short-term loans, but also taking into 
account the difficulties in giving ade. 
quate protection to the Calle the 
lending agencies have been placed ina 
position of having to develop several 
types of loan arrangements. Forty 
nately, the credit of the gas companies 
is good so the lack of security is not 
preventing them from obtaining this 
type of credit. 

These considerations, and the fob 
lowing discussion of the prevalent 
methods of obtaining financing, were 
the subjects of a talk on “Financial 
Aspects of Underground Storage,” 
presented by A. B. Bowden of Mellon 
National Bank & Trust Co. before the 
AGA transmission conference held in 


Pittsburgh May 9-10. 


NE financing arrangement now ia 

use is the establishment of a sim 
ple line of credit. Under this plan a bank 
writes the company a brief letter — 
that it is willing for a stated per 
commonly a year, to make loans to the 
company from time to time as required 
in amounts not to exceed a stated maxt 
mum. As ‘gas is being placed in storage 
and funds are required, the company 
from time to time borrows from the 
bank, giving it notes drawn to matutt 
three months, six months, or mime 
months from the date of issuance but 
not later than the end of the pet 
specified in the bank's letter. The notes 
bear interest at the bank's prime rate 
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The system that’s engineered by 
microwave experts in ]() countries 


Today, in 10 of the 21 countries where manufacturing 
plants are operated by the worldwide, American-owned 
International Telephone and Telegraph Corporation, hun- 
dreds of microwave experts are engaged in producing 
standard microwave equipment for installation all over 
the globe... for every climate and terrain. 
In 4 of the 10 countries, central laboratories not only 
contribute by their continuing research to the standard ” ¢ i f 
equipment types, but also manufacture custom-designed 
equipment for special microwave requirements. 
It is from this immense and ever-growing source of e A DIVISION OF 
international experience that Federal Microwave draws 
its superior technical, economic, and performance features 
+». Now providing complete communication facilities, in- 
cluding push-button control of many remote operations, 
to industry in 27 states. 

\Federal is microwave at its simplest and best... de- Federal Telephone and Radio Company 
signed, engineered, and built by the skill that gave the ete: 100 emmenane sOnD + cuirnon —< = 
world its first commercial microwave and pioneered so In Canede: Standard Telephones ond Cables Mfg. Ceo (Conede) Lid., Montreal, P. Q. 
much of its later development. It is the only system that Export Distributors: International Stonderd Electric Corp., 67 Brood St., New York 
is "Certified by a World of Research!” 


GAS—June, 1955 137 








7 teeter Gee «¢ © = > “. <na>ee+e-ses-sa eee ~~ . 
i tina. i. a 


Financing storage .. . Flexibility 


is a prime requisite with any method 





(i.e., the rate at which it is currently 
lending on short term obligations to 
customers of the highest credit rating ), 
or they may bear interest at a rate fixed 
at some percentage over the prime rate 
such as 4 of 1%. Most gas companies 
are entitled to the prime rate. In any 
case, the interest rate applicable to an 
individual note is determined in relation 
to the prime rate on the day the note is 
issued. The notes may be prepaid at any 
time without penalty and the company 
pays them as funds are generated 
during the period when gas is being 
withdrawn from storage. This is a sim- 
ple financing arrangement but a satis- 
factory one. 

A second arrangement is more for- 
mal. Under it a bank enters int> a credit 
agreement with the company in which 
it is provided that loans will be made 
to the company in stated amounts and 
on stated dates. The dates, of course, are 
distributed through the months when 


gas is —_- being —_ in storage 


and both the dates and amounts are de- 
termined in relation to the company’s 
forecast of its requirements. The agree- 
ment also fixes certain dates during the 
heating season upon which the notes 
will mature and sets the amounts to be 
repaid on the various maturity dates. 
The interest rate is set forth in the agree- 
ment and all notes issued under it bear 
the same interest rate. In consideration 
of the fixed schedule of borrowings and 
repayn.2nts, the bank normally does not 
charge a commitment fee on the unbor- 
rowed balance of the credit. Under this 
arrangement, a problem may arise if, 
in actual practice, funds are needed be- 
tore the on indicated in the forecast 
or if the funds for the repayment of 
notes are not available on the scheduled 
maturity dates. In such cases, the com- 
pany may request the bank to approve 
a change in the dates or amounts and 
ordinarily the bank would be quite will- 
ing to grant the re uest. 


Lacks flexibility 


This arrangement does not have the 
flexibility of the one previously men- 
tioned but it does have the advantage 
of an interest rate that is fixed for the 
term of the agreement and is not sub- 
ject to change if there is an increase in 
the bank's prime rate. 

In our bank we have developed a 
financing plan that has worked very 
satisfactorily w’sre it is in use. Under 
this plan we enter into a credit agree- 
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ment with the company in which we 
agree to lend up to a stated maximum 
amount. A regular settlement date is 
fixed, such as the 10th or 15th of the 
month, and each month on that date the 
company delivers to us a certificate 
showing, as of the end of the preceding 
month, the amount carried in Account 
134 of the Federal Power Commission 
classification of accounts, representing 
the dollar value of gas in storage other 
than cushion gas. Upon receipt of the 
certificate the loan is increased or de- 
creased to make it equal to the amount 
shown in the certificate. 

Of course, the company is not com- 
pelled to borrow the full amount indi- 
cated in the certificate if it does not 
need the money. Borrowings under the 
plan bear interest at our prime rate or 
at a fraction of 1% above the prime rate 
as in the case of the line of credit men- 
tioned previously. If there is a change 
in the prime rate, we make a corres- 
ponding adjustment in the rate appli- 
cable to borrowings under the plan at 
the beginning of the following month. 


“Accounts payable” 


Borrowings are not evidenced by 
notes and, as a result in some cases, it 
has been possible for companies to carry 
them as “accounts payable to banks” or 
simply as “accounts payable” rather 
than as “notes payable.” The credit 
agreement ordinarily has no fixed 
termination date but continues indefi- 
nitely subject to termination upon 
proper notice by the company on any 
settlement date or by the bank at the 
end of any gas storage season. We feel 
that this plan provides a continuing ar- 
rangement under which borrowings are 
directly related to the value of gas stored 
and in addition, the borrowing is in a 
form such that it may be possible to 
avoid showing them in the balance 














sheet as “notes payable.” 


A fourth form of hinancing 
commercial paper, which is _— 
unsecured promissory notes that are 
issued directly to banks bur j be 
sold in the open market through j 
ment banking and brokerage 
(which receive a commission fog thei 
services ). The notes have stated Matu; 
ities such as three months of six mons, 
from the date of issuance and the y; 
to the purchaser is established a ln 
with the market for commercial 

at the time of issuance with some 
justment for the credit standing of the 
issuing company. Since they are held by 
widely scattered investors of vation 
types, the notes must be paid 7 
maturity. No prepayments or EXTENS ions 
of maturities are possible if, in actyg 
operation, the flow of cash into the com. 
pany during the heating season does ny 
conform with the maturity schedule 
This form of financing, therefore, hy 
the advantage of a lower rate of interes 
bur is not as flexible as those previous) 
mentioned. 


Background difference 


Companies differ greatly in the 
business background and in their 
eral financial policies and the choice o 
a financing plan will be governed to; 
large extent by those consideration 
However, there are two basic principle 
that are applicable generally. First, ; 
company’s financial program will kk 
more orderly if the financing of gas stor 
age is handled under a separate arrange 
ment rather than commingling it wit 
other financial requirements. The finan 
cing of gas storage is a problem the 
arises regularly each year and will coo 
tinue to do so to an increasingly impor 
tant degree. It should be analyzed car 
fully and a program developed that wil 
provide the required funds more or les 
automatically and make it unncessary ® 
reconsider the subject year after year. 

Secondly, I feel that the prime & 
quisite of an adequate financing pr 
gram is flexibility. What is needed is: 
source of funds that can be drawn upm 
freely as required during the perio 
when gas is being injected into the tt 
ervoirs and can be repaid just as freey 
as the gas is withdrawn. No matter hor 
accurate our forecasting procedures maj 
be, the movement of gas in the la 
analysis is determined by the weather 
man. A late, warm fall will delay th 
withdrawal of gas from storage and a 
extended warm period in early spring 
may mean the retention of an une 
pected amount of gas in storage ust 
the next heating season. The financing 
program should be such that it wil 
adapt itself to variations from 
weather without the necessity for 
consideration and major adjustment. 
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. . under Foxboro Control 


From well to city gate, natural gas flows more efficiently, 
with less supervision, in Foxboro-instrumented 
pipelines. At every stage — production — processing 
— transmission — delivery — Foxboro Instruments 
measure and automatically control gas movement 
and related operating variables. The resulting 

highly integrated control system keeps loads 
perfectly balanced .. . vital equipment constantly 
protected. For information on the latest methods of 


pipeline control, contact your nearby Foxboro 
wer dsieyir ) Sales Engineer, or write The Foxboro Company, 
346 Norfolk Street, Foxboro, Mass., U.S.A. 


Reg. | 


Instrumentation for Pipelines 


FACTORIES i N THE UNITED STATES, CANADA, AND ENGULUAWN DO 
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ARE THERE - -_ 
new pipeline products 
HOLIDAYS soe (For additional information, 


coupon on page 61.) 





YOUR FUTURE... 








16 Line-up Clamp 


A new outside line-up clamp for te 
pipeline industry has been desi 
Cinch Clamps Inc. for tie-in, fabrics. 
tion, and construction jobs. 

The lightweight clamp does not hay 
cross-bars and the manufacturer claigy 


# 

- 
- 
- 
+ 
_ 
_« 
-4 
4 
< 








: that sledging has been practically elim: 
a nated. The clamp aligns pipe foc ah 
fect stringer-beads and operates in 
} position. It has a heavy-duty ratche 
designed especially for Cinch clamps 
| Cinch Clamps Inc. 
' 
’ 
af 
. 
, 
¢ 
j 
; . 
; 
adied 4 4 
3: or in the future of your c/w pipe? 
, 
SPI is the only c/w company that steel grit 
‘leans every piece of pipe, regardless of size 
ange y piece of pipe, regardless of size, 17 Heat Exchangers 
because steel grit cleaning produces the perfect 
surface to bond the coatings to the steel. A new line of semi-standard hes 
Bond performance, over the years, is better. exchanger units designed to meet a ve 
: : riety of heat-transfer problems has bees 
If you want holidays for yourself, and not for announced by Downingtown Ite 
your pipe, have it coated and wrapped at SPI Works 
under ideal conditions. Numerous optional design feature 


may be specified: nozzles may be of amy 
size or in any location required by tk 
location and units may be specified wit 
or without an expansion joint. Th 
aL delticr: semi-standard units are available # 
m stainless steel or carbon steel. 
FREMONT eS Thickness of the tube sheets is 14 @ 
RATES AT = — and up and thickness of bonnets and 
THE ST. LOUIS , channels is 3/16 in. Small stainless sted 
nozzles are Schedule 40 stub ends with 





tae ctgmada ASA lap-joint flange. Units have been 
designed for pressures of 150 psi 
higher. 


Standard shell diameters available 
are 5, .6 8, 10, 12, 14 or 16 in. in Var 
ous lengths in each size. 


~" 3000 SOUTH BRENTWOOD BLVD.+ ST. LOUIS 17, MISSOURI Downingtown Iron Works AUT 
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WHAT'S NEW AT BRISTOL 
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' Resear 


NERVE CENTER. Central dispatching office of Valley Gas, sure, flow, and temperature at 49 points in the company’s 
where dispatcher John Bonner checks the readings of pres- _ distribution system on Bristol Metameter Receivers. 


New telemetering system checks 49 functions by phone ! 


\ q Mississippi Valley Gas Company uses Bristol Metameter* 
~~ 1. Telemeters in most extensive “Selective Calling” 
5: | \ telemetering system 


» A = By simply dialing a code number on a standard 
\ telephone dial, a dispatcher can get a reading on a 
 * \ Bristol Metameter receiver of pressure, flow, or tem- 
\ perature from any one of 49 Metameter transmitters 
Ve \ installed at 21 different field locations along 
\ Mississippi Valley's retail gas distribution system. 
There are also Bristol Time-Multiplexing circuits 
\ installed at two communities. With these, the dis- 
Arn SrrayrorT ee patcher can dial one code number and have seven 
pen narnnl readings from the community in question indicated 
Oh —-----»l at the same time on the panel board — thus reducing 
JACKSON eee dialing time. The function and the location being 
Beri 4 received is indicated by a system of bullseye lights 
TELEMETERING PACILITIES on the panel. 
a -. . apne We'd like to tell you how Bristol Metameter Tele- 
meters can help you, too. Write today for free 
104 COMMUNITIES in northern Mississippi are served 40-page booklet M1710. Address The Bristol Com- 
by Valley Gas. pany, 119 Bristol Road, Waterbury 20,Conn. 4.39 


*Reg. U.S. Pat. Office pues wats 
BRISTOL'S 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 
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COMBAT CORROSION! pam 














18 Multiple Branch Tee 
A Tube-Turns multiple branch te 








: TAPECOAT is a coal tar | 
with integral extruded 
coating with a tar-saturated . . rrucied’ outlets has bee 
introduced by Tube Turns. It make 
close-woven fabric as a Car- possible a sound and economical soly 
, rier for speed of application. tion to many header problems of pj 
ing for air conditioning and tadiay 
: The coal tar is self-bonding and heating systems. 
: requires no foreign adhesives. _The multiple branch tee, or full e ' 
: circlement reinforcement, is for th 
. Because coal tar is nature's own pro- larger diameter opening and working 
pressure developing hoop stresses ¢. 


tection aga‘ast corrosion, TAPECOAT resists moisture, acids, ceeding 50°% +f the yield strength ¢ 


alkalis, soil stress, electrolysis, the run pipe. 


chemical fumes, fly ash, salt Tube-Turns tee is especially usefy 
where branch outlets are appreciabh 


eee Se «¢ 
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. 
water, salt-laden air, barnacles, smaller than the run pipe. Tailored » 
and other severe corrosive and individual jobs, the new product's size 
| sbessive conditions shove sad aleegiekes sy Oe 
; below ground. service conditions. It is available in al A 
7 commercial metals and alloys. 
; TAPECOAT is clean to handle Tube Turns ar 
; and easy to apply by spiral or 
: “cigarette” wrapping with the va. 
+ use of a torch to bleed the coat- Da 
: ing to insure a continuous bond. = 
It cuts maintenance and replacement costs. : 
TAPECOAT is sized to the job—comes in rolls of 2”, 3’, 4”, all 
6”, 18” and 24” widths to meet specific requirements on pipe, pipe ' 
joints, couplings, tanks, cable, conduit and other vulnerable steel for 
surfaces. ass 
nis 
19 Truck Tracks the 














PROVED IN 


SERVICE 
SINCE 1941 TAPECOAT has proved its depend- 
ability over the years in serving gas and 
oil companies, railroads, telephone companies, air lines, shipbuilders 
and operators, water and sewage works, chemical and industrial plants, 
engineers and contractors . . . providing continuing protec- 
tion against corrosion. 


Truck tracks like those pictured a 
being adopted by truckers and contra 
tors facing mobile problems with truds 
tractors, cranes and similar rubber-tited 
heavy equipment. 

The truck tracks, available from tm 
P & G Supply Co., fit most tires, a 
easy to mount, give up to 500% greater 
flotation, and are quickly and easily ad- 
justed to various size tires and road Cot 
ditions. P & G supplies them in sta 
dard tracks of 15 in. for single 
tandem axles. Heavy duty 18-in. trads 
are also available for many larger s# 
tires. 












Write for descriptive brochure and prices. 


The TAPECOAT Company 


1535 Lyons Street, Evanston, Illinois P&G Supply Co. 








142 GAS—June, 1958 GA 





DARLING 


a a 
a v 










ALVES 
What’s SURER 


valve performance 
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‘| worth to you: 
fu 
bh 
te 
ut ' . 
of N your service, the thing about valves 
ua that costs the most is down time. Right? 
iu And sometimes even preventive measures 
are pretty costly, too! 
All right, here’s a fact that Darling gate 
valve users everywhere will vouch for. The 
Darling fully revolving double disc, parallel 
seat principle means easier Operation, surer # 
closure, less chance of trouble, month in, 
month out. And you'll save on maintenance 
all along. ‘ 
: 
Why not check into Darling gate valves : 
for your requirements? Find out bow they : 
assure these advantages. We'll gladly fur- 
nish general or specific details. Just say ; 
the word. 4 
| ane 
ing 
ick Above top: Darling 30° motor-operated gate 
ired valve powered by gas from line pressure. 
the Cutaway, below, shows simplicity of Darling's 
: unique fully revolving double disc parallel 
, a seat gate valve principle—just four simple 
rates working parts—two plain interchangeable 
j ad: no-pocket discs and two husky wedges. 
CO0- 
stall 
and 
- DARLING VALVE & MANUFACTURING CO. 
Williamsport 26, Pa. 





Manufactured in Canada by Sandilands Valve Manufacturing Co., Lid., Galt 19, Ontario 
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(Unretouched photo of Ledeen Vaive Actuators in operation) 


AMINE RECOVERY PLANT PLUG VALVES 
OPERATED BY LEDEEN VALVE ACTUATORS 


Natural gas companies find these 
operators safe, positive, dependable 
for automatic operations 
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VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR HYDRAULIC 
PUMPS & BOOSTERS 





Ledeen Valve Actuators are used in com- 
pressor stations on automatic blowdown 
valves, fuel shutoff valves, relief valves, 
pipeline and station block valves, and 
many more applications along with the 
Amine Recovery Plant installation shown. 


These valve actuators are pneumatically 
and hydraulically operated, do not leak 
and are easily mounted by field personnel 
without modification of plug valve. They 
can be mounted in any position around 
the valve; and are available with auxiliary 
manval operation, either at valve or at a 
remote location. For preventive mainte- 
nance, actuator and control system can be 
operated without turning the valve. Torque 
ranges from 500 to 500,000 inch pounds. 


WRITE FOR BULLETIN 3020. 


Ledeen Mfg. 


Beltl. S< San Filelane 
Los Anaeles 15, ¢ al 





trade literatyr 


20 Compressor Brochure 


A brochure entitled “Recent 
vances in Engine and Compressor me 
sign” has been published by Clark Bas 
Co. describing in detail the com 7 
new Clark turbocharged compresior a: 
signs. . 
Clark Bros. Co. 


8 
21 Pipelayer Brochure 


A four-page brochure describes Cy 
erpillar Tractor Co.'s new pipelayer The 
brochure (Form 31407) graphi 
features points of outstanding desj 
in the new 130,000-lb capacity machine 
Caterpillar Tractor Co. 


® 
22 Cooling Tower Bulletin 


J. F. Pritchard & Co. of Californis 
has published a well-illustrated bulletia 
that answers 15 questions about Pritch. 
ard induced draft cooling towers fo 
industrial and air conditioning appli. 
cations. 


J. F. Pritchard & Co. 
tJ 


23 Control Valve Catalog 


Airmatic Valve Inc. has issued a 
page catalog illustrating its entire line 
of two-, three- and four-way air conta 
valves for high pressure or low prey 
sure installations. Helpful information 
on outstanding features, application 
data, dimensions, specifications and 
parts list breakdown are provided. 
Airmatic Valve Inc . 


a 
24 Pipeline Booklet 


“Profitable Pipelining” is the title o 
a new 12-page booklet released by Cit 
erpillar Tractor Co. Featured in the 
booklet are large photographs depict 
ing all phases of pipeline operation. 
Caterpillar Tractor Co. 


* 
25 Foundation Bulletin 


Taylor Forge & Pipe Works has pub 
lished Bulletin 542 describing chance 
teristics of Taylor Forge foundation 
pipe for piling and mee any its ap 
plication in the construction of bridgs 
and buildings. Sizes of pipe commonly 
used for piling are listed and driving 
ends preparations are shown. 


Taylor Forge & Pipe Works 
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OUNGSTOWN LINE PIPE 
EASY T0 BEND 









rnae= © 


Ts TF So 


ass 2&5 > 


i 





a FR 2 


@Discuss this advantage with your men in the field. They 
will tell you that Youngstown A.P.I. Electric Weld Line Pipe 
is easy to bend. Youngstown experience permits control of 
chemical composition to get optimum ductility. This quality 
makes possible smooth, accurate, unwrinkled bends in the 
pipe line. 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY © 


Manufacturers of Carbon, Alloy and Yoloy Stee! 
General Offices: Youngstown 1, Ohio © Export Office: 500 Fifth Avenue, New York 36, W. Y. 
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Volume of underground 
storage doubled in 5 years 


The volume of gas in underground 
storage has more than doubled itelf in 
the past five years—as have the total 
storage reservoir capacity, total annual 
output, and maximum day output, ac- 
cording to the latest report of the AGA 
committee. The report was summarized 
for the annual gas supply, transmission, 
and storage conference in Pittsburgh 
May 9-10 by H. L. Freuchtenicht of 
the Michigan Gas Storage Co., Jackson. 

Representing the status of the na- 
tion's storage pools as of Oct. 31, 1954, 
the report showed that the volume of 
gas in storage on that date was 1011 
billion cu ft, a rise to 2.45 times the 
volume of 412 billion recorded for 
1950, the first year the storage figures 
were compiled. 


The new total was also 125 billion 
ft ahead of 1953. 


Other impressive records, quoted 
from the study: 

Total reservoir capacity, which in- 
cludes all native gas remaining in the 
reservoirs when storage Operations were 
started, increased 2.40 times for the 
five-year petiod. The volume in 1954 
was 1859 billion cu ft as compared to 
a volume of 744 billion cu ft in 1950. 
This volume increased in the past year 
by nearly 125 billion cu fe. 

Total output for the year ending Oct. 
31 rose from a very low of 232 billion 
cu ft in 1953 to 304 billion cu ft in 
1954. The volume increased for the five- 
year period since 1950 to slightly more 
than 2.10 times the 1950 figure. In- 
puts for 1954 were up about 30 dil- 
lion over last year, giving a total vol- 


GROWTH OF UNDERGROUND ST RAGE 
OF NATURAL GAS 


Volume % of 1950 
(MMcf) Volume 
Maximum Gas in Storage 

1950 412,106 

1951 546,720 132.7% 
1952 777,003 188.5% 
1953 889,138 215.8% 
1954 1,011,335 245.4% 

Ultimate Capacity 

1950 774,434 

1951 915,988 118.3% 
1952 1,292,321 166.9% 
1953 1,735,815 224.1% 
1954 1,859,398 240.1% 

Total Output Year Ending Oct. 31 

1950 143,435 

1951 200,435 139.7% 
1952 234,792 163.7% 
1953 232,559 162.1% 
1954 304,205 212.1% 

Maximum Day Output 

1950 2,591 

1951 3,241 125.1% 
1952 4,101 158.3% 
1953 4,213 162.6% 
1954 5,564 214.7% 





ume of 432 billion cu ft into storage 
for the year. 

Maximum day output was consider- 
ably higher this year than the past year 
because of the colder winter in 1953- 
54. There was an increase over last year 
of 1351 MMcf. When we compare the 
volume for 1950 to that of 1954, we 
find that it has risen from 2591 MMcf 
in 1950 to 5564 MMcf. This volume 
has increased 2.15 times during the five- 
year period. 

In 1950 there were 125 storage pools 
with 3853 active wells in comparison 





to the year 1954 with | 72 Storage 
and 6395 active wells. There are 
12 pools in the new CONSCEUCTION Cate, 
gory. 

In 1950 there were 83 com 
stations used for underground g¢ 
facilities with a total of 158,000 te 
compared with 115 stations havi 
300,000 hp in 1954. "s 

Total capital investment, which in. 
cludes both cushion gas and plant . 
$343 million for the year ending Oc 
31, 1954. 

Of the 17 states where storage jg cay. 
ried on, Virginia, Pennsylvania, Michi 
gan, and Ohio are the leaders jn gj 
phases of underground storage (se 


tables ). 





Gas-for-irrigation bill 
passed by Oklahoma house 


A bill to force Oklahoma oil com, 
panies to sell natural gas to farmers fog 
irrigation purposes has been reconsid. 
ered and passed by the Oklahoma house 

The measure gives the farmers firy 
priority on gas produced in their are, 
If the oil companies refuse to sell 
to the farmers, they can be sued fo, 
damages. 

The author of the bill claims it will 
promote irrigation in the Panhandle 
and in western Oklahoma. 


California oil man urges 
study of gas imports 


The retiring head of the California 
Oil Producers Agency has urged a study 
of the effects that out-of-state gas have 
on California producers. 


The investigation should include ex. 
amination of utility policy regarding 
prices paid for imported and indigen- 
ous gas, prices charged classes of con 
sumers, future plans for increased im- 
portation, and underground storage de- 
velopment. 


Richard A. Grant told the annual 





RANKING OF STATES IN UNDERGROUND STORAGE OPERATIONS 


(MMcf) Year 1954 
Maximum Gas in Storage 


Ultimate Capacity 





Pennsylvania .................... 266,301 Pennsylvanio 417,717 West Virginia 
_ =a a 190,973 Michigan .. 304,862 Pennsylvania 
West Virginia .. 160,797 Qhio ...... 292,029 Michigan .... 
Michigan ....... . 91,996 West Virginio 250,568 Ohio .............. 
Oklahoma . 77,798 Oklahoma 195,036 Konsas ..... 
Kansas 55,062 New Mexico 119,435 Oklahoma . 
New Mexico 30,475 Kansas ... 62,602 California . 
New York 30,240 California 58,075 New York . 
Kentucky 19,965 Montana 42,068 New Mexico 
IMinois ......... 19,849 New York 35,900 Kentucky . 
California . 18,713 Kentucky 24,833 Texas . 
Montonc ...... ac 14,388 Wyoming 23,896 Montana . 
Wyoming ............. 14,313 Texas 16,640 Indiana 
naa 11,859 Arkansas 7,801 Wyoming . 
Indiana .......... 5,507 Indiana 7,073 ~—IMlinois ..... 
Arkansas .......... 2,543 Mississippi . 865 Arkansas 
Mississippi ........ 555 _—siIlinois — Mississippi 
1,011,334 1,859,400 
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Total Output Year Ending Oct. 31st 


Maximum Day Output 





68,764 West Virginia 114 

. 59,915 Pennsylvania , 1,04 
_ 49,327 Ohio 824 
45,677 Michigan 732 
19,833 Oklahoma 
16,576 California 379 

. 15,626 Kansas . 2 
9366 New York . 171 
6,519 — Illinois ..... 138 
5,622 Kentucky 1% 
2,061 New Mexico 8 
1553 Texas ..... 55 
1455 Wyoming | _ 
973 Indiana ... % 

410 Montana a. 

389 Arkansas ! 

—_ 139 =Mississippi } 
304,205 5,564 
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IN A FREE ECONOMY 











Preference of the Buyer Will Keep 





Prices Properly Adjusted 


T THE ends of the gas 
A lines that come out of 
the Southwest the customer 
has his choice of fuels—coal, 
oil or natural gas. 

Gas has come along 
rapidly. In 1932 it provided 
fuel for less than 10 per cent 
of the nation’s total energy 
needs; now it fulfills 25 per 
cent of those needs. Since it 
is the most convenient of the 
three, a proper conclusion 
would be that it would command the highest price. 

Contrariwise, it happens to be the cheapest of 
the three fuels for home heating, on a price adjusted 
to efficiency basis. A recent study of eight cities, 
Chicago, Cleveland, Detroit, Minneapolis, New 
York, Pittsburgh, St. Louis and Washington re- 
vealed that gas costs less than the other two fuels in 


each of these except Washington. It is more expen- 





Laurence H. Favrot * 


OlL @© GAS ¢@ GASOLINE © WATER PIPE LINES @ 


R. P. Gregory ° 
2707 FERNDALE, HOUSTON 6, TEXAS 
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sive than coal in New York, 
where the comparison was 
with an especially screened 
anthracite product rather than 
bituminous coal. Only the 
nation’s Capitol offers the 
home owner gas at a price 
higher than either coal or oil. 

In time this may change. 
What is certain is that the 
home owner never will pay 
more for gas than he pays for 
coal or oil, unless he chooses 
to do so, since all three are available and he is 
free to select as his preference dictates. 

What is more, should the price of gas get out 
of line, the home owner has the means of pulling 
it back by shifting to some other fuel. And this is 
a quicker and more effective regulation of price 
than can ever come out of the price-fixing delibera- 


tions of any bureau in Washington. 





Geo. A. Peterkin 
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pipeline mews ¢ Cont'd. 


meeting of the organization that one 
problem facing the oil industry is a 
surplus of fuel oil “attributable to a sub- 
stantial extent to the volumes of gas 
being imported into the state.” 
Contending that the gas companies 
sell gas at “dumping” prices that fuel 
oil cannot compete with, he said “. . . 
We are confronted with the inequity 
of the California producer of gas having 
to sel! his gas to the public utility com- 
panies at a lower price... than the cost 
of gas produced outside of California. 
“Basically, two volumes of gas having 
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substantially the same qualitative analy- 
sis should be of equal value to the 
utility company purchaser. 

“In fact,” he continued, “it seems to 
us that a thousand cubic feet of gas pro- 
duced by a California operator for use 
here has greater value than an equal 
quantity produced elsewhere.” 

He believes that with more under- 
ground storage capacity the California 
utilities would need less additional out- 
of-state gas, there would be less inter- 
ference in the fuel oil market, and the 
whole economy of the California oil 
industry, and of the state, would be 
strengthened. 


for 
pipe cutting 
and beveling 


omplete line of bevel 
; availiable 
from H & M. The 
machine will cut and bevel 
as small as 4°, the 
machine will handle 
elu allan ee Once 

n place the entire 360 
can be made m a 

of minutes with 

; turn of the 


’ machine 


an effortie 


nang cran* 


gives you the 
most for your 
money 


Point for point the H&M 
pive you mort if 

actually possible to save 
one-half your labor and 
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H&M Pipe Cutting and 
Beveling Machine. Attach 


ments are available for 


PIPE BEVELING MACHINE 
COMPANY 








Gulf Interstate to build 
unattended station 


_ An experimental unattended “satel, 
lite’ natural gas compressor station will 
be built near Stanton, Ky., by Gulf Ip. 
terstate Gas Co., Houston, under a cer. 
tificate issued by the FPC ( Docker G. 
6863 ). 

The station will be controlled by per. 
sonnel at a station 80 miles away at 
Clementsville, Ky., Gulf Interstate said 
The company plans to operate the ex. 
perimental station on a standby basis 
for a 15-month test period to determing 
the economics and feasibility of the nop. 
attended operation. 

The units, to be installed on Gulf Ip. 
terstate’s 30-in. line, will be a 3500-hp 
four-cycle, turbo-charged, vertical gas 
engine, driving a centrifugal compres. 
sor through a speed increaser. Gulf Ip. 
terstate said that no other units of this 
type are being operated by any pas 
transmission company. 

If it decides to use the equipment on 
a permanent basis, Gulf Interstate wil] 
request further certificate authorization 
prior to the termination of the test pe. 
riod. If the experiment proves success. 
ful, the company said, approximately 
$450,000 out of the total estimated 
original cost of $730,000 could be sal. 
vaged. 


Government grants permit 
extension to Trans-Canada 


Extensions of its permits to finance 
construction and export natural gas 
from Alberta have been granted Trans. 
Canada Pipe Lines Ltd. by the Alberta 
Petroleum and Natural Gas Conserva- 
tion Board. 

Trans-Canada had asked for the ex- 
tensions in view of its inability to com- 
plete financing of the $350 million 
project by April 30. 

Under the extensions granted, ar- 
rangements for financing the construc- 
tion of the project must be completed 
by October 31; construction of the 
2250-mile pipeline is to begin no later 
than June 30, 1956; and removal of 
natural gas from the province shall be 
on or before Dec. 31, 1956. 

Practically all of the engineering 
work for the construction of the first 
section of the line from Alberta to Win- 
nipeg and south to Emerson, Manitoba, 
has been completed, according to Trans- 
Canada. 

In addition to the completion of the 
engineering work on the Alberta-Mani- 
toba section of the line, final maps for 
submission to the Board of Transport 
Commissioners for this section of the 
line are 95% completed. 

All necessary permit drawings are 
completed, and 75% of the construc- 
tion permits have been received. Ap- 
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\ AUTOMATIC (or PUSH BUTTON) VALVE OPERATORS 





PROTECT COMPRESSOR STATIONS 

THEY DO OPERATE IN AN EMERGENCY 

THEY DO NOT OPERATE ACCIDENTALLY 

ALL MOVING PARTS SUBMERGED IN OIL 
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proximately 829% of the right-of-way 
options have been acquired; general 
lay-out plans for gas compression fa- 
cilities for the first year requirements 
are completed, and detailed drawings 
are well advanced. 

On the central section of the line, 
berween Winnipeg and Toronto, engi- 
neering work has proceeded to the point 
where 75% of the line location is ready 
for mapping. Also, 27% of these maps 
have been prepared and permit draw- 
ings are 27°% completed. On the eastern 
section of the line, from Toronto to 
Montreal, final maps for the Board of 
Transport Commissioners are 77% 
comp.eted. Permit drawings are 74% 
completed, and about 65% of the right- 
of-way options have been obtained. 

All pipeline construction specifica- 
tions have been completed. 

A total of $12,055,896 has been 
spent on the $350 million project to 
date. Of this sum, $5,335,000 was spent 
by Trans-Canada's subsidiary, Western 
Pipe Lines, in building the Niagara- 
Toronto line, which now serves the To- 
ronto area with American natural gas, 
and will do so until the main Trans- 
Canada line is built. The remaining 
$6,720.896 has been spent on engineer- 
ing and other work relative to the over- 
all construction program. 


EDWARDS PIPELINE SPECIALTIES 
CONCRETE RIVER. WEIGH]S 
gigs ia lee 
WELDING SLEEVES 
PIPELINE MARKER POSTS 


WARNER LEWIS 
SEPARATORS AND FILTERS 


DAVIS GAS ANALYZING 
INSTRUMENTS 


SILLERS PIG TRAPS 
SL REIN tas 


PEERLESS 
LINE SEPARATORS 
GAS SCRUBBERS 

ODORIZERS 


FISHER M SCOPE PIPE FINDER 


BERYLCO NON-SPARKING 
SAFETY TOOLS 
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New idea in centrifugal compressors 
hold center of stage at pipeline meet 


By FRANK CHAPMAN ~° Editor - Manager 


New gas pipeline construction proj- 
ects and facilities occupied the interest 
ot those attending the annual AGA gas 
supply, transmission and storage con- 
ference last month in Pittsburgh. With 
the word out on extensive new pipe- 
line construction to get under way this 
spring, there was more than average 
interest in new design features under 
consideration. 

Although new construction already 
under way caused some to be absent 
from the meeting that would have or- 
dinarily attended, registration slightly 
exceeded the 500 mark. 

Centrifugal compressors driven by 
both turbines and internal combustion 
engines were the subject of formal and 
informal sessions. A supercharged gas 
engine driving a centrifugal compres- 
sor through a step-up gear was described 
by D. M. Salls of the Cooper-Bessemer 
Corp. This is the first of its kind to 
be built and it is to be put into opera- 
tions this fall on one of the major cross 
country gas pipelines. 

The engine is a Cooper-Bessemer 
LSV-16 rated at 3700 bhp at 327 rpm. 
The maximum speed of the engine ts 
360 rpm, which is 10°% over noraml 
speed, at which the compressor load can 
be as high as 4500 bhp. The fuel con- 
sumption of the engine at full load is 
6200 Bru per bhp per hr. 

The unit requires a two-stage speed 
increaser drive as the compressor ts 
rated at 5500 rpm at normal speed. The 
centrifugal compressor is the Cooper- 
Bessemer type RFB-24. It is a single 
stage unit. 

A general discussion of the subject of 
prime movers for gas pipeline compres- 
sors was undertaken by R. A. Daugh- 
erty, Fish Engineering Corp. He traced 
the history of the gas engine-driven 
compressor from the 1880's to and in- 
cluding the modern turbine and inter- 
nal combusion engine-driven centrifu- 
gals. 

The current status of the General 
Electric gas turbine as a prime mover 
for high speed centrifugals was outlined 
by J. S. Quill, industrial engineering 
section, the General Electric Co. He 
pointed out that although “the first in- 
stallation in the gas industry was made 
in 1952, by 1954 it accounted for half 
the total horsepower installed.” He told 
of 210,000 hp installed on gas pipelines 
and 60,000 hp installed in gas repres- 
suring service. 

A discussion of gas dispatching prob- 
lems encountered in the operation of 
gas turbines and centrifugal compres- 
sors as experienced by El Paso Natural 


Gas Co. was given by H. B. Lafferty the 
company's chief dispatcher. He poit 
out that the dispatcher has 250 e 
more horsepower available with the ty. 
bine-driven compressor with which wp 
meet peak load conditions, Also the 
variable speed of the turbine-driven gen. 
trifugal provides a wide operating 
without any mechanical adjustment, jp 
addition the speed of response of the 
turbine stations in being able to pick 
up a load is advantageous to the dis. 
patcher. 

Its principal disadvantages, he Said, 
were the surge characteristics of cep. 
trifugal and its inability to pack the 
line conveniently and without close ¢. 
ordination. The latter is not the cage 
with all centrifugal compressors, 

It was also brought out at the confer. 
ence that Trunkline Gas Co. is ingegl. 
ling the first two-stage centrifugal 
be put into service on a gas pipeline 
that is designed for series or parallel 
operation. The compressor will be drivg 
by a 6700-hp gas turbine. The main gas 
piping and valving is arranged so that 
the two stages in a common compres. 
sor case can be uperated either in ge. 
ries or parallel as flow conditions and 
pressure ratios require. 

Ir was also brought out that two 
Westinghouse gas turbines are soon to 
be installed on one of the major gas 
pipelines driving centrifugal compres. 
sors. It is estimated that these units wil 
be in operation in the fall of this year. 

Along with the discussions of new 
compressor facilities on the pipelines 
contemplated and under construction 
were discussions of other facilities and 
construction techniques. Among these 
was the new 700-mile microwave sys 
tem to be installed this summer by 
Texas Gas Transmission Corp. 

Others were a discussion of partice 
matter removal, purification and dehy- 
dration of gas in a pipeline by AL 
Kohl and F. C. Riensenfeld of the Fluor 
Corp.; pressure pulsation tests of branch 
connections to large diameter pipe by 
A. R. C. Markl, H. H. George, and E.C 
Rodabaugh all of Tube Turns; and the 
internal cleaning of pipelines with de 
tergents by Clinton McClure, of the B 
Paso Natural Gas Co. 

In his discussion of pipeline cleat 
ing, Mr. McClure outlined a complete 
procedure for the cleaning of a pipeline 
section including the equipment design 
and cost figures for the operation. 

Considerable emphasis was also 
placed upon the development and ap 
plication of various types of under 
ground storage. 
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a Applying long-term 
i pipeline protection 









Wrapping 8” and 10” Lake Country Gas Company natural 
gas line with Trantex Tape using Tapester wrapping machine. 
Line will serve the outlying commuter area of Cleveland. 
Trantex was used primarily because soil was extremely corro- 
sive. Line was several miles in length, 








jJ-M Trantex Tape is cold-applied, 





Trantex is 
recommended for 


® Gas distribution systems 

¢ Pipe lines through difficult terrain 

¢ Field joints of mill-coated and wrapped 
pipe 

¢ Transmission pipe lines 


Overhead piping 


For further information, 
write to Johns- Manville, Box 60, New 
York 16, N. Y.; in Canada, 565 Lake- 
shore Road East, Port Credit, Ontario. 





sticks on contact, bonds to enamel 


Wherever pipe lines require a long-lasting, corrosion-defy- 
ing protective material...and easy, quick application is 
important... Trantex Tape is ideal. This pipe line coating 
can be applied by hand or with simple wrapping devices. No 
need for heavy-duty equipment or trained personnel. Trantex 
Tape sticks on contact, forms a firm, stable bond on either 
pipe or enamel... conforms to irregular surfaces. 


In addition to on-the-job application, Trantex Tape is 
widely used on field-welded joints of mill-wrapped pipe to 
provide corrosion protection at these critical points. 





_TY\__sohns-Manville TRANTEX Aoj7i// TAPE 
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Producers authorized to 
sell to American Louisiana 


Four independent producers have 
been authorized to sell gas to American 
Louisiana Pipe Line Co. (Dockets G- 
6067 et al) for transportation through 
its proposed Louisiana-to-Michigan 
line. 

Although American Louisiana's pro}- 
ect was authorized last October, it was 
conditioned to provide that construc- 
tion couldn't start until the independ- 


CASTING | 
ECONOM) 


ents had applied for and obtained FPC 
certificates. 

The commission said that American 
Louisiana offered proof that the four 
producers—Superior Oil Co., Kerr-Mc- 
Gee Oil Industries, Stanolind Oil & Gas 
Co., and British American Oil Produc- 
ing Co.—together with a supply of gas 
to be received from Texas Gas Trans- 
mission Corp., have sufficient reserves 
to meet the requirements of the certifi- 
cate. 

Chairman Kuykendall filed a concur- 
ring statement in which he said that 
while he agreed that the four produc- 
ers are entitled to certificates, he felt 







EASY INSTALLATION: 
TAPERED O. D. OF DO-NUT 
iS DRIVEN INTO CASING END 


SIZES: 6” PIPE AND SMALLER 





STANDARD FOR DISTRIBUTION 


AND GATHERING LINES... 


@ A MINUTE TO INSTALL 


The DO-NUT Bushing, a solid, mas- 
sive ring of synthetic rubber, slides 
easily over carrier pipe; THEN as 


tapered o. d. is driven into casing 
end, the flexible synthetic rubber 


@ NO WELDING REQUIRED 
@ NO METAL INVOLVED 


compresses against pipe and cas- @ WATER TIGHT 
DO-NUT UNDER COMPRESSION 


FREE 
MOVEMENT 
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that the evidence presented by Ameri. 
can Louisiana should have beep off 

in the dockets involving its owp apes: 
cation and that of Texas Gas, He «: 
he feared that the parties in thoge 
proceedings have been deprived of de 
process of law, inasmuch as th 

not been afforded an Opportunity to 
examine American Louisiana's wi 

to offer evidence in refutation of such 
witnesses. 


Trunkline Gas would build 
eight new compressors 


Trunkline Gas Co., Houston, has 
plied to the FPC ( Docket G-8664) fy 
authority to construct eight new com. 
pressor stations totaling 56,000 hp along 
the route of its system in Texas, Louis. 
ana, Mississippi, Tennessee, and Illinois 
and 24 miles of line paralleling sections 
of its existing system in Texas to jg. 
crease its sales of gas to Panhandle Fag. 
ern Pipe Line Co. 

At the same time, Panhandle filed ap 
application (Docket G-8665) for ay. 
thority to add 16,000 hp compresso 
Capacity at three existing stations w 
take the gas from Trunkline. 

Trunkline would spend approximate. 
ly $18.7 million, including about $j 
million on gathering facilities; Pap. 
handle’s expenditures would approxi. 
mate $3,714,000. 


Plastic pipe for salt 
water disposal tested 


Salt water presents a problem for 
flow lines in producing gas and oil fields 
because it produces internal and & 
ternal corrosion in steel pipe. In add 
tion, it may deposit considerable scale 
build-up, which effectively reduces the 
cross-sectional area of the conduit and 
retricts volume rate of flow. Heavy 
maintenance costs result from these fac- 
tors, yet there is the ever present need 
for disposal of the salt water. 

Union Producing Co., a subsidiary of 
United Gas Corp., Shreveport, La, has 
turned to plastic pipe for salt water 
flow lines in an effort to evaluate is 
ability to materially reduce the mainte 
nance costs associated with steel pipe 
for this purpose. They recently laid 
7300 ft of clear plastic pipe to dispost 
of salt water produced from one d 
their wells in the Holly Ridge field 
Tensas parish, La. Approximately 4 
mile and a quarter of 43.5-in. OD buty 
rate plastic pipe connects a producing 
well with a sale water disposal wel 
The pipe has a rated working pressuft 
of 100 psig at 90° F and weighs slight 
ly in excess of | Ib per linear ft. Sa 
men, using a pipe stringing truck, com 
pleted the laying of this field pipelim 
in one day's time. Three-man teams 
produced a finished joint between two 
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of the 20-fc lengths of pipe in a very 
few minutes, construction practice used 
was to line up the extremely light pipe, 
apply primer and a solvent-type “weld- 
ing” solution, and then stab the two 
joints of pipe together. 

The complete transparency of the 
plastic material will allow the flow 
stream and the inner surface of the pipe 
to be visually inspected for corrosion 
and scale build-up. This is an experi- 
mental application: the gas industry 
knows what salt water will do to fer- 
rous pipe, and this project has been 
undertaken to determine its effect, if 


any, on plastic pipe. 


California companies seek 
450 MM cf from El Paso 


The recent agreement among Pacific 
Northwest Pipeline Corp., Westcoast 
Transmission Co., and El Paso Natural 
Gas Co., which are interested in the 
expansion of natural gas pipelines into 
the dynamic Pacific Northwest portion 
of the United States, has resulted in the 
announcement of impending increased 
deliveries of natural gas to California. 
This most recent result of the tremen- 
dous Pacific Northwest deal is the pro- 
posed delivery of 450 MMcf/day to 
Topock, on the California-Arizona bor- 
der, from the San Juan and Permian 
basins through the San Juan pipeline 
system of IE Paso. 

At Topock, where a 1760-hp com- 
pressor will be installed, the new out- 
of-state gas volume will be split; 225 
MMcf /day will be available to South- 
ern Counties and Southern California 
Gas Co.s, and an equal volume will be 
delivered to Pacific Gas & Electric Co. 
for transmission through the existing 
34-in. line to the northern California 
market. A new 430-in., $31 million 
pipeline will be constructed from Top- 
ock to near Newhall to complete de- 
livery of the 225 MMcf /day to the dis- 
tribution properties of SoCal and So- 
Counties. This line will be jointly 
owned by the latter two companies. 

El Paso will be obliged to loop its 
entire northern line from the San Juan 
basin to Topock for delivery of the 
additional gas. 

The 450 MMcf /day can be diverted 
from its originally intended market in 
the Pacific Northwest because West- 
coast will import gas into that area from 
the Peace river (Canada) producing 
area. Thus, this volume can be allo- 
cated to the natural gas-hungry Cali- 
fornia markets. News of the deal was 
announced simultaneously by SoCal, 
SoCounties, PG&E, and El Paso Nat- 
ural, following several months of nego- 
tiations. 


F. M. Banks. president of SoCal, ex- 
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plained that on the basis of engineering 
projections of expected growth, the 
peak day gas supply from all sources 
would lag behind firm gas requirements 
during the next four years unless the 
new construction and delivery can be 
accomplished. He emphasized that the 
timetable for deliveries to the Southern 
companies has been coordinated with 
the growth forecasts; that is, deliveries 
will be increased by 50 MMcf /day by 
Nov. 1, 1956; 75 MMcf/day by Nov. 
1, 1957; 25 MMcf/day by Jan. 1, 1958; 
and the final 75 MMcf/day by Jan. 1, 
1959. 

In addition, the southern California 


companies will increase their under- 
ground storage capacity by the develop- 
ment of new reservoirs and further ex- 
ploitation of existing storage strata. The 
combination of the additional gas and 
the storage facilities will provide a com- 
tortable margin for the Greater Los An- 
geles area through 1959, in the opinion 
of the officials of the companies in- 
volved. Further, the new Topock-to 
Newhall line will provide a northern 
entrance for gas into the area, which 
will furnish additional assurance of con- 
tinuity of gas supply since the existing 
lines enter the area from the south. 
Letters of agreement have been 
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PROVEN SUPERIORITY 


THESE FACTS: 


1. Having @ lower specific gravit 
than most other enamels, Enamel- 
gives greater coverage of the same 

ickness for the same weight of 
material. 
Enamel-X enamel has greater resili- 
(ability to return te the orig- 
inal position after stress) than most 
other enamels which during pressure 
loading and ugloading on lines pre- 
vides resistance to damage such as 
cracking of disbonding of coating. 

Due te absence of plastic flew, 

Enamel-X has less wastage during 

Storage and is easier to handle 

after storage. 

Free from objectionable fumes dur- 

ing application, Enamel-X reduces 

the iikelihood of accidents and fre- 
quent labor turnover. 


~ 


These facts have been proven time after pr 


time through the application of Enamel-x ‘ 
Pipe enamels in many varied instalia- 
tions and under the most rugged con- 
ditions. 
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For further information write for your FREE copy of the Enamel-X bulletin TODAY! 
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signed by the interested parties and it 
is planned that the proposals will be 
submitted to the FPC for authorization 
in mid-May. All of the plans are con- 
tingent upon the expected completion 
of Pacific Northwest's line. Pipe for 
this line is presently being rolled in 
western mills and there are no foresee- 
able blocks to its completion. 

California's independent oil (and 
gas) producers have raised a howl over 
the new agreement. They are reported 
to feel that the entry of more out-of- 
state gas will further reduce the resi- 
dual fuel oil market and produce an in- 
equity in the prices paid for natural 
gas. The southern California companies 
will pay 27.75 cents/Mcf for the new 
gas as compared with 24.4 cents/Mctf 
paid for out-of-state gas at the present 
time. Mr. Banks pointed out that the 
present 18 cents/Mcf price paid Cali- 
fornia producers for gas comprising 
35% of the demand is well above the 
national average paid producers and 
that there is little logic behind the Cali- 
fornia producers’ suggestion that they 
should be paid the same price that will 
be paid El Paso for the out-of-state 
fuel. The amount that the California 
producers get is considerably higher 
than the amount that El Paso pays its 
out-of-state producers. California pro- 
ducers want to peg their prices at the 
same amount El Paso is paying at the 
border. If they had done it in 1954, it 
would have cost consumers $9 million. 

The current agreement among SoCal, 
SoCounties, PG&E, and El Paso is but 
one of many business deals precipitated 
by the over-all Pacific Northwest plan. 
There will probably be more. 


Panhandle’s proposed 
abandonment ruled on 


Proposals by Panhandle Eastern Pipe 
Line Co., Kansas City, Mo., to reduce 
natural gas deliveries to Michigan Con- 
solidated Gas Co., Detroit, and to cut 
off service entirely to the Gas Service 
Co., Kansas City, were dismissed in a 
decision filed by an FPC presiding ex- 
aminer (Docket G-1116 et al). 

Presiding Examiner Law at the same 
time authorized Panhandle to abandon 
immediately 1 MMcf per day of the 18 
MMcf daily delivery to Texas Gas 
Transmission Co., Owensboro, Ky., with 
the remaining service to be ended not 
later than next Jan. 1. Texas Gas re- 
cently was authorized by the FPC to 
construct new facilities to serve Indiana 
Gas & Water Co., Indianapolis, an ex- 
isting customer, without the use of any 
gas from Panhandle—with the author- 
ization conditioned on Texas Gas with- 
drawing its objection to Panhandle’s 
proposed abandonment of service. 





The decision also authorizes and b 
rects Panhandle to Supply natural di. 
to the city of Auburn, Ill, With de 
eries limited to a maximum of 500 
per day until next Jan. 1, of omen 
Texas Gas completes its project Prior : 
that time. After that time, Auburn : 
get its full request of 1 MMcf A 

In a similar ruling, Presiding . . 
iner Law made permanent an fe 4 
order issued last Dec. 14—~sy - 
ly affirmed by the commission—J; 
ing Panhandle to establish acaneain 
with facilities to be built by N ~ 
Indiana Fuel & Light Co., Auburn, Ind 
In this case, deliveries are limited to 15 
MMcf per day until Texas Gas com, 
pletes its project, with the maxi 
then increasing to 4 MMcf daily, 

Presiding Examiner L aw’ decision 
provides that deliveries to the Loui. 
burg (Kan.) Gas Co. shall be liming 
to 550 Mcf per day, with volumes de 
livered to Central West Utility Co, 
Gas Service, and Missouri Power, 
Light Co. not to exceed those delivers: 
to them on Jan. 21, 1954. 

Subsequent to the issuance of the ip. 
terim decision, Panhandle received tem, 
porary authorization from the FPC » 
operate facilities to deliver an add) 
tional 100 MMcf of gas per day. Pr. 
siding Examiner Law found that sing 
that time, Panhandle appears to hav 
been able to meet all demands of ig 
mainline customers, and that there 
parently is no present need for allow. 
tion of the company's gas supply, excep 
on the Liberty lateral. 


Financing arrangements 
made by Pacific Northwest 


Financial arrangements for the con 
struction of the 1466-mile line that wil 
bring natural gas to the Northwest are 
have been completed. 

The contruction program on Pacitx 
Northwest Pipeline Corp.'s line calle 
for laying 40 miles of pipe in Apri 
125 miles in May, and a fast scheduk 
of work until the job is completed. 

An underwriting group headed b 
White, Weld & Co.; Kidder, Peabod 
& Co.; the Dominion Securities Comp. 
and Union Securities Corp., is making 
the public offering of unit securities fo 
Pacific. 

Each unit, offered at a price of $72 
consists of one 514°%% interim nm 
($60 principal amount) and one shaft 
of common stock ($1 par value). Ths 
part of the financing comprises 4 
of $17,220,000 of 514° interim note 


due June 1, 1957, and 287,000 shat 


of common stock, and involves an 
gregate public offering price of $2; 
664,000. 


The company has entered into agre 
ments with institutional investors pt 
viding for the issuance of $93.2 millie 
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Announcing... 
A New Bethlehem Product 





With the installation of facilities for hydraulic expansion well under way at the Steeltoii, Pa., 


vl} plant, Bethlehem Steel Company will soon be able to furnish an unusually wide range of 


mn HIGH-TEST LINE PIPE 


Cold expanded, electric-fusion-weld line pipe 
meeting API 5LX specifications, in diameters 
from 18 in. to 36 in. Available in 40-ft lengths 
and in wall thicknesses to ¥ in. Bethlehem is 
also equipped to coat pipe exteriors and interiors. 
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welded, large-diameter line pipe to the oil and gas industries. We invite your inquiries. 


Pipe fabricated from alloy steels such as high- 
strength, low-alloy Bethlehem Mayari R steel 
plate (50,000 yield). This pipe is immediately 
available as rolled in 40-ft lengths and in wall 
thicknesses as required. All diameters from 18 in. 


For further information about Bethlehem Oil & Gas Pipe, 
please contact the Bethlehem sales office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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of first mortgage pipeline bo 

series due 1975. The belenaail Ha 
nancial program includes agr . 
providing for the issuance of $26.8 mi. 
lion of 342% unsecured notes to 

due serially from 1958 to 1962, and the 
issuance of an aggregate of $6,329,009 
in payment of part of the cost of oil 
and gas leases being acquired by Pa. 
cific Northwest. ) 
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. * Ten major gas producing COMpanies 

| 4-wheel drive does another job better ! ssc: ester: iy tie 
Secadasaeete - corporation commission for allegedly 


taking more gas from the Hugoton field 















You can save the cost of an auxiliary engine and the wane lost in Oklahoma and less from Kansas 
i MOBILE am joading or towing it by putting a <-wheel-drive [ niversal The commission fears unbalanced 
Jeep’ on the job. With power take-off, the ‘Jeep’ operates air drainage of the field because of lar 
compressors for pneumatic tools as shown above, electric withdrawals from Oklahoma and Texas 
POWER power generators and other belt-driven equipment. See your Panhandle sides of the field. 
nearest Willys dealer or write for information. Companies challenged are Citig Ne 
Service Gas Co., Colorado Interstate Gy G 
: 4-WHEEL-DRIVE a a Co., Hugoton Production Co., Kansas- - 
> F ee Colorado Utilities Inc., Kansas-Nebras. 
g UNIVERSAL ka Natural Gas Co., Northern Natur Cc 
4 ® Gas Co., Panhandle Eastern Pipe Ling al 
| Co., Quinque Oil & Gas Producing Co, Do 
‘ A member of the ‘Jeep’ family... world’s largest-selling 4-wheel-drive vehicles United Carbon Co., and Century Re. - 
Willys Motors, Inc., Toledo 1, Ohio fining Co. Te 
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Se : 
3 MEN 
*, 
é: | Westcoast Transmission Co, Lid, a 
| _ Calgary, has been authorized to increase 69: 
: F X p . a | a N ( é | its rate of gas export from Albert’ oe 
. = Peace river area to 56 billion cu ft year : 
3. bituminous mixer ly, with a maximum rate of 190 MMd § MA 
¥ é Q T | p M b N T INCORPORATING SUCH daily and a total of 1.8 trillion wk 16- 
over a 20-year period. The companywil § 2° 
| a get _ = of " gas export needs from oe 
° : ritish Columbia. 

to finish your ; MA 
7 bur 
W. F. Davey, president of Winnipeg § mit 
pipeline job (Manitoba) & Central Gas Co. is conf Y ! 
B-G PLANT PRINCIPLES AS: sidering asking the Alberta Conserve § ada 
° Rotary Drum Drying — tion Board and the Board of Transpon § Va. 
on schedule © Twin-Shaft Pugmill Mixing Commissioners for the right to built # ma 
it’s the NEW a pipeline from Alberta to Winnipeg oe 
in C 





T. D. Williamson Inc., Tulsa mane 
facturer of specialized equipment fe ¢' 
pipeline maintenance and constructio®, §  nort! 
has appointed Alfred Kent of Alfrea § ‘est 
Kent & Son as its new California fe with 





RAY LSMITH 






resentative. coms 
& SON. INC: 
PAS _ | | | | PAC! 
. = —— Transcontinental Gas Pipe Lim an 
| KANSAS ’ . . n 
. Corp., Houston, has received special a im 






benefits for a $69,497,703 project @ 
supplement its system, the Office of De Oty 
fense Mobilization has announcl jing 
SINCE 1926 Ba rber-Greene Transco will write off one-quarter 4 a 

AURORA, ILLINOIS, U.S.A its estimated costs against its taxesOVeR ,, 
the next five years. 
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Atlantic \. iboard Corp., Charleston, 
W. Va., has been authorized ( Docket 
G-6500) t construct an 84-mile, 26- 
in. line paralle ling sections of its CXISC- 
ing Cobb ( Va. ) to Baltimore pipe- 
line at Various points in West Virginia 
and Maryland. I wo thousand hp will be 
added at the company s Cleveland com- 


pressor station. 


During the closing days of the legis- 
lative sessions, bills were passed in 
Alaska and Utah defining and prohibit- 
ing the waste of oil and Ras. The bill in 
Alaska provides for the establishment 
of an Alaska Oil and Gas Conservation 
Commission. In Utah, the Utah State 
Land Board is designated as the oil and 
gas conservation Commission. 


GAS] progress reports 


NEW CONSTRUCTION 
PLANNED 


NORTHERN NATURAL GAS CO., Omaha. Docket 
G-2460 28.4-mile 30-in. line from Ogden com 
pressor station to gas reservoir near Redfield, 


lowa 


CURRENT CONSTRUCTION 


ARKANSAS LOUISIANA GAS CO., Shreveport. 
Docket G-2307 for 134 miles of 654- to 24-in. 
line in 11 sections, and 10,500-hp compressor 
station on its system in Arkansas, Louisiana, and 
Texas. Compressor station and 7! miles of line 
completed. 


EAST OHIO GAS CO., Cleveland. A !13-mile, 
30-in. pipeline to serve Cleveland area from 
point just south of Toledo. Construction started 
April 15. 


EL PASO (TEXAS) NATURAL GAS CO. Docket 
G-2106 and G-2462 for 74 miles of line and 
6925 additional hp on system in Texas, New 
Mexico, and Arizona. Should be completed by 
July |. 


MANUFACTURERS LIGHT G HEAT CO., Pitts- 
burgh. Docket G-2193 for 72 miles of 20- and 
16-in. line, 38.7 miles of storage and well lines, 
2 measuring stations and a |1760-hp compressor 
station at the Victory storage field in Marshall 
and Wetzel counties, W. Va. 


MANUFACTURERS LIGHT G HEAT CO., Pitts- 
burgh. Docket G-2289 for construction of 75 '% 
miles of 10-, 12-, 24-, and 26-in. lines and 4400 
in new and additional compressor facilities in 
Washington, Allegheny, Chester, Lancaster, and 
Adams counties, Pa., and Marshall county, W. 
Va. 


MANUFACTURERS LIGHT G HEAT CO., Pitts- 
burgh. Docket G-2479 for 61 miles of line and 
1760 hp in compressor capacity on its system 
in Ohio, Pennsylvania, and West Virginia. 


NATURAL GAS PRODUCERS INC., Colorado 
Springs. To construct 48.7 miles of 10-in. from 
northeastern Colorado gas fields to Colorado In- 
terstate’s 20-in. line and 3 miles of 8-in. and 
14 miles of 4-in. line to connect Adena field 
with Fort Morgan. R. H. Fulton G Co. about 40% 
completed; balance about June 10. 


PACIFIC GAS G ELECTRIC CO., San Francisco 
An 18-mile, 12-in. line in Colusa and Glenn 
counties to bring gas into Sacramento valley 
from two new fields. September completion 


PANHANDLE EASTERN PIPE LINE Co., Kansas 
City, Mo. Docket G-2433 for 575 miles of new 
line (294.6 miles approved), mainline loops, 
storage, lateral and gathering lines in Kansas. 
Missouri, \Ilinois, indiana, Ohio, and Michigan 
and 113,000 hp in additional compression. Also 
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4-wheel drive does another job better | 


Wherever the job may be, the ‘Jeep’ Truck gets there 
with men and equipment. With the extra traction of its 


TRANSPORTING 4-wheel drive, it goes through sand, mud, snow and road- 


less fields...up steep hills and other places ordinary 


WORKERS vehicles can't go. On good roads it shifts easily to 2-wheel 


drive for conventional driving. See your nearest Willys 
dealer or write for information. 


Jeep. 


WILLYS... world’s largest makers of 4-wheel drive vehicles 


WILLYS MOTORS. INC., TOLEDO |, OHIO 


4-WHEEL DRIVE 






cleans pipe 
_ more efficiently 
4 -. - FASTER! 


“GROSE INE TRAVELING PIPE 
CLEANING AND PRIMING MACHINE 


This versatile pipe clean- 
ing and priming machine 
can be used for line travel- 
ing operation or with sta- 
tionary base (shown at right) 
for yard cleaning and prim- 
ing—either way it is better 
built and more efficient to 
give you faster, trouble- 
free service. Crose clean- 
ing and priming machines 
are available for all sizes of 
pipe including 36” 


1 eee EOS &S 


MANUFACTURING COMPANY, INC. 


2715 DAWSON ROAD © PHONE 6-2172 © TULSA, OKLAHOMA 
14693 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CITY 
DISTRIBUTORS: CROSE-CURRAN LTD., EDMONTON ¢ CROSE PIPELINE EQUIP. 
MENT CO., INC., NEWARK, N. J. © PIPELINE SUPPLY CO., HOUSTON 
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Pipe line being coated and 
wrapped before being lowered 
into the ditch. Bitumastic 70-8 
Enamel was used to protect this 
718-mile line against corrosion. 





—protected by Bitumastic 70-B Enamel 


Aw of oil now rolls all the way 
from Edmonton, Alberta, to 
Vancouver, British Columbia—a dis- 
tance of 718 miles. Each day, more 
than 100,000 barrels of crude oil can 
be pumped through the Trans Moun- 
tain Oil Pipe Line that was recently 
completed. 

Building this new 24-inch pipe 
line wasn’t easy. Mountains had to 
be climbed. Rivers had to be forded 
—forded, at times, by using sealed 
sections of pipe as pontoons for tem- 
porary bridges. In some mountain- 
ous terrain, after using trucks, trac- 
tors and winches, pipe had to be 





a 
KOPPERS 
vW 


®) 


carried into position, piece by piece. 

A pipe line laid in such rough ter- 
rain deserves exceptional protection 
against corrosion. Recognizing this, 
Trans Mountain has coated the ex- 
terior surfaces of its new line, all 718 
miles of it—-with Bitumastic” 70-B 
Enamel. More than 20 years of satis- 
factory service protecting oil and gas 
pipe lines prove that Bitumastic 
70-B Enamel is an excellent corro- 
sion barrier. 

For your next pipe-line project, 
specify Bitumastic Enamel. Get in 
touch with us for complete details 
and estimates. 







BITUMASTI( ENAMELS 


KOPPERS COMPANY, INC. 






Tar Products Division, Dept. 665-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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includes development of Waverly 
Morgan county, Ill. Will increase eae aid 
livery capacity from 970 to 1425 MMe 


Approved portion virtually « ompleted . 
awaits FPC approval - Balance 


SHENANDOAH GAS CO., Lynchbur 

G-1448 for 39 miles of line ict prt 
Middletown, Va. to points near Winchester ve 
and Martinsburg, W. Va. Somerville a. 
tion Co. scheduled to complete line this month 


SOUTH GEORGIA NATURAL GAS CO. Bim: 


ham, Ala. Docket G-1915 for 368-mile ae 
in. line beginning at connection with ‘ 
Natural line in Lee county, Ala.. ext 

southeast to serve new communities in Georgis 


and Florida. Expected completion date: 
ber 1955 Septem. 


SOUTHEAST ALABAMA GAS DIST., Bi, 
ham. A “UU” shaped system of about 330 miles 
to serve 24 communities in southeastern Ala. 
bama from connections with Southern Natural 
About 65% completed. Scheduled for comple. 
tion in September. 


TENNESSEE GAS TRANSMISSION Co. Houston 
Dockets G-2310, G-2330 and G-2331. Constrye. 
tion has begun in Pennsylvania on a 243. mile 
24-in. line from Hebron (Pa.) storage field t 
Greenwich, Conn., and on an |8-mile 24-in. He- 
bron to Harrison storage field Development of 
two more storage fields—-Colden near Buffalo 
Harrison, in Potter county, Pa Construction ig 
underway at Isola, Miss., and at Morhead, Ky. on 
new compressor stations. Application granted by 
FPC for 370-mile, 30-in. line from Agua Dules 
Texas, to Kinder, La., along Texas and Louisiana 
Guif Coast line will be in lieu of authorized fg. 
cilities not yet built along main system in Texas 
and Louisiana. 


TEXAS EASTERN TRANSMISSION Conp, 
Shreveport, and NEW YORK STATE NATURAL 
GAS CORP., Pittsburgh. Docket G-2784 to con. 
struct field pipelines to connect up additions 
wells in Murrysville pool; acquire 2000-hp field 
gathering compressor station; and install 1980. 
hp station. New York State will operate facilities, 


APPROVED 


MICHIGAN GAS STORAGE CO., Jackson. Docket 
G-6501 for 36-mile 16-in. line and 3300 hp ad 
dition at Freedom compressor station in Mich- 
gan. Line would extend from Mt. Pleasant Jun- 
tion to Milwaukee Junction. 


ATLANTIC SEABOARD CORP., Charieston, W. 
Va. Docket G-6500 for 84-mile, 26-in. line paral- 
leling Cobb (W. Va.)-Baltimore (Md.) line in 
West Virginia, Virginia, and Maryland, and 2000 
additional hp at Cleveland station in Upsw 
county, W. Va. 


GAS, pipeline people 


BUEL M. WALLIS has been named 
general sales manager of Schield Bao- 
tam Co., Waverly, lowa. 


RICHARD I. WHELAN, formerly man- 
ager of oil country tubular sales, has 
been elected vice president of the 
Youngstown Steel Products Co. of Cali 
fornia, Los Angeles. 


L. L. ARMSTRONG, chief engineer, 
has been promoted to vice president in 
charge of operations of the Common: 
wealth Natural Gas Corp., Richmond, 
Va. 


Louis C. ROVE has been appointed 
district manager of the Great Lakes te 
ritory of Nordberg Manufacturing @. 
and WILLIAM C. YOUNG has been 
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from that territory to indus- 


rransterrec 
trial and petroleum sales. 


Transcontinental Gas Pipe Line Corp. 
has established a customer service de- 

rement to be headed by R. STEWART 
BRUNS JR., vice president. Transco has 
also announced that H. P. LINDEE is Su- 

rvisor of the general accounting de- 
partment and that C. G. CAMPBELL 1s 
assistant treasurer. 


Foxboro (¢ o. has appointed C.C. FUL- 
LER, vice president; H. O. EHRISMAN, 
general sales manager; and J. J. BUR- 
NETT, field sales manager. 


Black, Sivalls & Bryson Inc., Kansas 
City, Mo., has announced several ap- 
pointments. ANDY SHAW is in charge 
of a new branch office at Sherman, 
Texas; JOHN B. HUMPHREY JR. suc- 
ceeds Mr. Shaw as branch manager at 
Oklahoma City; JOHN H. RAIDL is sales 
manager, West Coast district, in Los 
Angeles; LEE KELTON is manager of 
Mid-Continent oilfield sales; RALPH 
STEVENS is manager of Gulf Coast oil- 
field sales; BENJAMIN BOURNE is oil- 
field district sales manager in Houston; 
JOHN Cross is oilfield district sales 
manager for the newly created Alice dis- 
trict; and JIMMY LEE is district sales 
manager for the newly created Salem 
oilfield district. 


ARTHUR H. SISSON has been named 
manager of advance engineering of 
General Electric Co.'s small turbine and 
supercharger department. RICHARD A. 
BAKER succeeds Mr. Sisson as engineer- 
ing administrator. 


Tennessee Gas Transmission Co., 
Houston, has promoted JOHN TALBOT 
to compressor superintendent and 
GEORGE WHITE Co assistant compressor 
superintendent. 


Texas Gas Transmission Corp., 
Owensboro, Ky., has elected JOHN 
KIRTLEY vice president in charge of 
public and employee relations; W. L. 
STANTON vice president in charge of 
gas supply; W. M. ELMER senior vice 
president in charge of financing, sales, 
gas supply, production, and FPC regu- 
lation. V. W. MEYTHALER, formerly 
assistant treasurer, succeeds Mr. Elmer 
as treasurer. R. W. BRANDON is now 
assistant treasurer. DENNIS L. New- 
BERRY, formerly division safety man- 
ager, has been appointed to the newly 
created position of sales representative 
in the company’s sales and customer re- 
lstions department. 


A. E. HOHMAN, advertising manager 
of Blaw-Knox Co. since 1944, has been 
‘ppointed coordinator of special sales 
activities. PAUL F. VOLLMER succeeds 
Mr. Hohman as advertising manager. 
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IT SELLS FOR ONLY y Th 


Look what you ~ $7 ] 5 O 
get in the new 7 
CR-35! ; 


@ Independent Trav- 
el. Forward & Re.- 
verse 

@ Turns INSIDE 40’ 
Circle 

@ 360° Full Circle 
Swing 

@ Power Up & Down 
Boom Hoist 

@ Hydraulic Precision 
Steering 


@ All-Vision Cab 
@ Works with §$ dif- 


ferent Attach. 
ments! 









* AS SHOWN with 
crane boom, outrig- 
gers. hook block, 
(less boom safety 
stops), f.o.b. Waverly, 
lowa. 


THIM\\N 


NO OTHER MACHINE of this size has ever offered so many time and money 


saving features! Lifting big loads . . . maneuvering in tight spots where other rigs can't 
go. the New BANTAM will let you realize greater speed and economy than you thought 
possible. You can't afford NOT to investigate the revolutionary New CR-35! WRITE TODAY. 


CARRIER OR CRAWLER BANTAMS are out- y 
standing performers. too! Mobile Carrier Ban. T.35A4 ' 
tam ideal for scattered assignments .. . travels y/ 
up to 40 MPH! Crawler Bantam works in bad ' 
ground conditions where other rigs can't go... 
features 2-speed independent travel! Tz 


7 


0) Bantam O. 













=—_ =r 

World's Largest Producers of Truck-Cranes and Excavators, 

SCHIELD BANTAM Name 
COMPANY 

268 Park Street, Waverly. lowa Title 

Please send me the FREE Bro- Company 

chure on Materials Handling with —_—— 
G-10 = a 
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